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ACor'nplete ‘List of Materials for this Unit

’ ) tg(Numbet‘s based on ¢lass size of 30 and __v__o_w.,_,,_;_mv,, . e._wﬁ—mvw’
_ assumes. the children-play-games in pairs.) S R
total number % e ______‘_;__N___—-»»M’"‘l‘esso;s in- )
. required to I —item———"" ) . Which item
~steachunit” _ b L. ‘ is used.
.'}'"‘{30 xxGtudent Manuals . J . - «ﬁ ‘ .
k5 * pair of dice,, one _markeci 0,1,2,3,4,5and one Game | ; 9
. marked ' -1 ,~2,-3,-4,-5 . : "
15 *** sets of Minnebars (optjopal) ' Game 2; 5,9
45 . . sheetsof pa‘p'e,‘r_ ) ) L . . Game 2; 8,12
15° T %13 to 2" balls, ' - Gamez
15 *spinnefsw o ) ' .4 Gam°e 3;9 R
I5 ..  *dials,numbered from 0-9 . o Gaine 37 9
600 ** | ~inch s&uare"s . ~ ‘ ' I - ‘ }
T 3-4 containers; e.g. shoe boxes . . oL
15 ." . boxes or jars to shake squares (optional). e ] . .
. h flanr}e{board - V\ 2,7,I0,'II,|2"' '
30 shapes fof flannel board or chalk board, 2.7
. 20 large, 10 small ' " )
30 w**xstudent slide rules .-\ " . 3,5,6,9,11,12 ..
N coe ‘demon(stll'ationlr{umber line‘(optiqnal) . o 3> _ R
"&R; - ' counters (op{:ional), i . '5’,,9M ) . ’
90 ‘ *;sheets of % inch ¢rid on 'tagboard ‘ . 6,7,8,10,11,.12, ré
30 ‘_ .~ envelopes (9" x 12" . | o ‘ 6 "; -
I *abacus s ) : ‘ D6, 1L1,12,13 ‘
30 - - sheets of 12" x 20" construction paper or . 7 )
newsprint ' _ ) . .
‘ B - roll of masking tape - . . 7.8,10,11,12,1 3\,
. . . 16,18 . - -
is ** decks of word proialem cards ' 9 )
numerals for flannel board (optional) ! 10,11,12 .«
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* thermometers
'.M—-—"““b_‘ -

M co‘ntainer of water and sponge 5 ' 18

-petri dishes, jar covers, or pieces of very heavy _ 1§
>, . .

cardbgard R “

* medicine droppei'__‘ ‘ S S L
** letters to Pafents L .o 0T g m-
_ hygrometer- (see pp, 108-110) S - 19 ‘

transparency of humidify'grlaph (see'p. 121) 19 . 1
*kit items as well as .

**printeﬂd materials available from Minnemath Centei‘; - -

e Rk available from The Iudy Company, - \

transparency of thermometer (seey. 17)- . B 15
ovefhead projector  ~ .. i . 15
large, demdnstratmn thermometer (Optional) e s .
’(seep.77)- Cot &y, N
red- erayons ‘ , e« - 15,16,17,19
*anemomet\er ‘(see pp. 88—‘10) . ! _ |-7".
watch or clock with™ Second hand . - 7.
transparency of wind= speed graph (see p. 119) 17 '
whlstle (optional) . ‘ Y ‘
plastlg: ‘'shoe boxes. - .' 18
" * strips “of blue cobalt chloride blotn}:g paper,® ‘) 18

| /4" x 2", and several lohger strips \

*souffle cups contammg mineral oil, white corn
syrup, vegetable 011 m11k pop, water, or other

" liguids’ . o -a' I
felt-tip pen ' < T s

* box of.fopth~pi§ks S o ST Is e
| 2-0z —~plasTic or glass contajners g _

720 Washmgton Avenue S.E. : Mpls. . anesota 50455
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fn Jpast MINNEMAST units, the’ chrldren have used a varrety .

of technrques to selve addition and subtraction problems T

These included usrng counters, numerals, number hnes the

abacus and other devrces In Unit 20, we: develop the stan~

dard algorithms (rules) for addrng and subtr‘a"ctrng mult; dlgrt'

numbers, for’ example: . <DK ' .
. o . e - .

+27
43

First the ch;}dw a place-value chart on whrch they.
manr-pulate counters to gwe concrete representatrons of the
additipn and subtraction methods. The counters are madé

so that a |0-piete-is ten times as large as a |-piece and a°
'00~piece-is ten times as large as a |10~ -piece, The children
~trade ten |-pieces for a |10-piece or a IO—prece for ten (-
preces. After they haVe had sufficient practice in regrouprng
the counters ;. ‘they learn to work with numerals instead of -~
counters, ?hey learn to record the process-on paper in con-
dersed form, rather than to' use a place~yvalue chart amd count-~
€rs or numerals. ~Thus they. arrive at the standard algorrthm

- K

Q- )
. This’ un1°t is dx-\uded mto three sections. Section | is aNgroup .
</\of\cjames that provisde practice in adchtfon and subtraction,
The'games can be made more challengrng as the chrldren 'S

skfll tncreases,. This flexrbrhty, means that. the games can
be used throughout the year wrthout becomrng repetrtrous

Sectron 2 is devoted to teachrng the standard algorrthms for i
addition and subtraction. If begins with' ‘many activities’ de-

. signed to develop skill in using basigc facts. and then moves
on to work with place value, since these two elements are
‘basic to working with and understandrng the algorrtnms

- . W *
> .

-
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In Section 3 fhe children learn to \&se different instruments
. to measure and study some of.the omponents of weather.
In the course of working with weather meas uremients, - it is.
e - . necessary for the children to do & great deal of computation,
. o using the skills they a*quire in Section 2. No attempt is
o made to teach about the weather, The children are only
.taught to use the measuring instruments,

*
-

.7 .+ - NOTES ON TEAGHING THIS@NIT /

¥
e

It is intended that Sections 2 and 3 be taugh‘t concurrently. -
: ‘ Thé gamés in Section | should be presented early’in the unit
] . and should be returned to frequently as free time activities
— S during -and ‘after the work in Sections 2 and 3. This unit
should take \approximately four weeks to complete. ) -
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o . rules &@nd develop strategies for winning without much diffi~

c.

GAMES e R
. . s ’ RICN -
Most children enjoy playing games. They: can learn.complex -
R ~culty,” Games and informal activities can provide insight in~
) to and expenences with mdny mathemat1ca1 ‘concepts. Since .
the children enjoy the games, they will be more hkely to :
.develop good attitudes towards mathematics as well as to get .
substant1a~1 practlce in computation. R

Begm teachmg this unit by introducing the simplest ver rsion T
of a game. You nught introducé, it during the mathematics o
period, but'thé children should b encouraged to play the-

. games whenever they have extra tlnqe-—when ey finish some |
“work- ahedd of the rest of the class, when they cannot go /
ovt for recess, or when they have t1me before school or.at™ -~ ) >

noontime. As_the individual child's skil increases gmde
. h1m to more c:hallengmg verslons of the g ' -0 -
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Game |: TUG-O-WAR | T ' R

Version I of this Yame gives practice with addition and sub-

- traction through back-and-forth moves on a number line ac-
cording to the throw of dice.

Version II of the game involves addition and subtraction of a
positive number and a negative number. This requires no -
preliminary review. The game can even serve as an inde-
pendent teaching device, If a.child rolls +2 and. =4, he
can simply move 2 steps in-the positive direction and then
4 steps in the negative direction. After he has done this a .-~
number of times he should begin to use computation spon--
tanéously as a short cut.

1 B - -

MATERIALS . - i
. —- for each group of two -= » o
~ & . ) . ' ’;‘?‘ -~
: , : . ' = two dice, one marked 0, ,2,3,4,5 (posrtlve d1e)\and one
.marked 0,-1,-2,-3,-4, —S (negatlve die)
— marker ’ ‘

e - S S s el -, S

T ) , = game board (m Student Manual)

/. ..+ PROCEDURE °

/‘ A " «Version I_ . . - . . ’

I This game is played Wlth a partrier, The game board is at
: the beginning of the Student Manual; have the students’
- o tear it out carefully. Any small object such as a pencil or
: ) a narrow strip of colored paper_can be used as a marker,
" Each team gets a pair bf the negative- posnltlve dice. Tirst
both players roll the™positive die. The one who iolls the
s ) . “higher number ‘will play with the.positive die; the’ other
wrll play Wlth the negatlve die...‘

: [
) 2. At the beginning of the game the marker ¢hould be placed
‘ " at 10 .on the number line, the startmg point. The player
with thra positive die rolls first, The number he rolls tells —
how many jumps. he is to move the marker in the positive
" direction, Next the player with the n,egatlve die rolls.(

12 .

2
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: negatlve direction.
aloud the addition or subtraction sentences that descr1be

"

He moves the -same marker that many )umps back in.the

As the children play, they should sa
their nfoves. 15 minus 5
is |0;

(For example, [0 plus 5 is IS;
IOplus 1is 11z mmu55156 etc.)

3 The players alternately roll the dlceand move the merker
back and forth.
tive ciie is to get the marker’ up to 20. The goal of the

player w1th the negative d1e is to get the marker down to,
0. . -

4. The children may vary ‘the rules of this game by setting a
time limit or by llmxtmg the total number, of throws to 20..

Y.

The goal of the player who has the posi-*

J

‘Whoever is ¢loser to his goal at that time is tHe winner.

.- .. .. _Versionll

"o,

v

“

-

I. The p_l.ay.ers determine their goals by rolling the poeltive
die.

-~

The one who throws the higher number has 20 &s his

goal and goes first;. the player with the lower number works

—

-

. toward 0.

73

o E‘ach playerrolls both dice:

3.

4,

~wmner - o

»
L4

He‘ moves, accordmg to the
throw, the grven number of moves in each d1rectlon “His

total move may place the marker farther from his own goal.
0\ .

. t ~ -

The winner is the player who reag-:hes his own goal first.
If a player reaches his opponent's goal’
f\‘time limit, bra set numbcrtpf moves may be used to end
the game, in wh1ch case.the player nearer hl‘S goal is the

Eey

" -

v v

~t

the opponent wins. ..
L~ N -

-

Coe
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Game 2 MINNEBOWLING o -

] . ThlS game is played by 2, 3or 4 players who take turns rolling ) .
" a ball and knocking over M1nnebars ~-Each player adds to- . . ( '
gether the number of Mihnebar units he knocked Sver. The )

first player ‘o reach 5(_). is the winner, Scoring may be- done
any ‘of a number. of ways,’ T TN

MATERIALS
- for- each éropp — . Lo

v . L

. ? ;— Mlnnebars

ja—- blank sheet of paper a : . -
'’ 14 inch ball™ o ‘
L _.'P‘ROCE'DURé o SRR
S 'I‘he players lay a blank p1ece of paper on the floor, and ar-

range on it any fdumber of Mlnnebars stand1ng on end. Then .
they move ‘back a distance of about 3 feet. (They may want -
o mark this distance with a chalk®line,) They take turns = -
rolhngt_a small ball in an_attempt to_knock down the Minnebars, - ..
_Each player rémoves the.bars he knocks over and records &
"his Score, His scorg is the sum of the number of units of
* fhe Minnebars he knocks over. For example, if he knooks .
over & S-unit Mlnnebar, a2- -unit Minnebar and an 8-unit -
Minnebar, his score for- that try is 15,- -One round is-over
when all the bars are knocked down. Then the players set up
‘the bars again and the game continues untll ong player has ]
:“_ - -reached the goal of 50,

= 1] . y o

a2

Scor1ng Methods M

* |. Use another set of Minnebars and lay out five IO -unit.
Minnebars énd to end to represent 50, As each player
knocks over Minnébars, he lays them end to end until’ B _
his bars total 50 or more, (He compares the" length 6f ’ e,
his string of Minnebars to the orlginal 50-un1t str1ng of - ' ‘
Minnebars,) . D, . - .t
[} LY

s -
“
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’ . “‘Since tth method of scor1ng removes the need for addmg
: - up the score, only the slowest students should use 1t
2. A number lme from | to, 50 is drawn on- the chalkboard As
‘ a player knocks. down anebars he records his score on -
ST the number line, add1ng the value of each bar to his preé-
A . vious sum. Bach child, should use a d1fferent colo,r of chalk.
- .- Player B “,« ) : . S o
] s NEBE L L1 NNENAREE !
' Player A ART lllIlI‘lJllllll l’f‘ll i !_11_ SNEEEEY
> Player C . . ...
Jan . T e . . .
3. Each player keeps score ona p1ece of paper add1ng each
T . new number to his prev1ous total. . N )
5 . . g = < LT o
) . The players may choose some number other than 50 as the1r S
. o goal.. . - . PR
" . - - ~ . N ”. N . *
. o . .
) | ’ . -
. - i . ‘ *
3 « 3
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. . “ . A *
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S Game 3: SRINNERWINNER -

- Th1s game is played by 2, 3 or 4 players who' take turns sp1n-
ning a spinner to generate numbers. Variations in scoring
‘procedure give practice in addition and subtraction.

- L T . -
. - B -~ - S

‘ . . i . . "

‘.

s . UMATERIALS - G .7 T e oo e '
N ‘ ‘ ] .-- for each group’——"‘j e . - | R .
- ) - ».s'pinner f . R e ;
- T — | dial numbered from‘(l"to 9 .\\. ‘ . t
- _ PREPARATION . . LT - A

Before you introduce this garne, mark the spinner dials. For S
Versions I through IV, the.dial should be marked like this! ’

PROCEDU_RE; T e e

¢ A

T~ TUT TV TVersion I - ] A o "L - s

-~ The players choose some number to be the goal for this game
T ' 1. Then they take turns spmmng ‘the 'spinner and each player
R . records the numbers he 'spins. As the players continue, )
) each orie*Keeps a runmng total of his_own score. They m1ght
. keep score on number lines, oy each new number might be
eo. T a_dded to the prev1ous total in column form,
- " The winner is the player whose f1nal sr*ore comes closestto ” \
. . the goal without exceeding it, Ifa player has a score which .
~ \ 1s~very close to the goal (one or two pomts below it) hev,may
o ° ‘decide not to spin, -However, if he does so, he forferts*lns. : .
. right te spin agamﬁf‘durmg that game, When each player has - ",
K either exceeded the goal’ number reached the goal number, . "
" or de01ded not to- spin the game is over

“or <

" & " "
. . . - iy .
. < . . L j
- . . . “ - - o 8 N
. . . R : Lo
. . . - .
N N : LN e -




* Version II

‘ -, e L - N . -
» N . -

’lih'e pla"yers' ‘choose a-goal number (for examplé, 40) and take .
turns spinning the spinner, THey do not keep individual-scores;
rather, each player adds his number to the sum of all previous
numbers spun by the group, For example,,. if .Player-A spins 5,
~and Player B sp1ns 7, B records 12 as-the running total; IF e
‘Player C splns 6, he adds it to 12 for a runn1ng total of I8 :
The winrier- of-the game isthé last person to spin-beforé the \
running total becomes ~larger than the goal number, The -
players keep score on a num ber-line or they could add up the, « « .
.runnlng total it vertical - form.. - T e ' T

\ R
Yy ' x

_\ferslon 51 : ‘ ' Co \ T

- N -

Rather than starting at.0 for Versions I and.II and worklng . \
towards a goal- number, the players could start from-some ) .
number (for example 40) and work_backwards toward 0.
Thls way, the children will be able to practice- subtractlon

.- L~

1

VersmnIV Caa SR R T -

.
)

The players choose.a goal number and alternately spin the
spinner and write down their numbers on a- slip of paper, -*
After all the plavers have had five turns, each one adds to-
gether his five numbers The player whose total is nearest S
v .. _tothe goal numbert (either above or below it, if not on. it) is =~ '
- . the wmner. A more advanced vériation’ would-have a larger .

‘number for a’goal, with each player gettmg a larger number~
of turns. . _ G e

B LSS — — -
.
v e

. " Version V

~

" After the class has had Lesson |/, =subst1tute a spinner
.dial numbered from 10 to 19 for greater challenge6 You
might want make a d1al with Tandom tWO-'dlglt numbers .
for exampl || 22, 49, 13, etc, - - . e

-
-
.
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r
I

ot
O




y . . '4:- . . - ;'. - .’“ o, A <. ‘.v‘f . M xS
- ‘ ' COMPUTATIONAL SKILLS: . -
PURPOSE - v . ) . AR e e T ._’.'.
— To review basi¢ addition and subtraction facts. . C e
T .. — To review_and exterid-préviQus work with place value. | -
Lo . — To introduce ‘the ‘algorithms for addition and subtraction; -
- To introduce regrouping in addition and subtraction. U




PR A 7o providea by enic
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Lesson !

REINFORCING BASIC ADDITION AND SUBTRACTION FACTS

e

Thls lesson prowdes reV1ew and remforcement of the

bas1c addltlon and subtractlon facts.

It also reviews

the commutatlve and assomatwe propéities of addition,

Tie students record their work m several ways.
game provides substantlal addltIOl’l and’ subtractlon prac-

tice.

:"'-\

-

-

Then a

- .

.
- s
*

MATERIALS S

. . -
e - . "

-. l-.-inc':l"rs'quafes—; 20 per child’ K .

.= 3 or4 enpty contai'rxer_s (e.q. , shoe boxes)

L4
H

— Worksheet | .

-

PROCEDURE = . Lo e T
Activity A.. . ‘ T DN
L .
Wnte -an mcomplete addltlon Sentence such as 3+ 2 D
" on the chalkboard., -Ask "a*child’to .come to the board and
write the same information in anpther form, He mlgh. wr1te
‘ =-3 + 2, . Have.different chlldren.try to.think ot other |
ways to write this 1nformat10n. (Mdny will be .other than ..
~ the standard forms. ) Some p0551ble forms are' LT

Tt
» -

A LT ° . -
LR - *

. 2‘“ N

+3- )
™ 2
B0 .

»n




different forms. -Some poés"ib“l-e_ forms are:. . - . S

'S 7°
* ) "3

| D‘=A7--3 ) 3a[)=7 D”.é”

o ‘ Act1v1ty B oo i B - L

Give e each Chlld twerty l—mch squares. Th& chxldren should
turn their squares so that the white sides are upys “writé an

vy addition or subtraction combmatlon,;,on the white side of each Tt
~ ~ square, turn the square over and write the answer on the L
. . yellow side.. Some examples axe: : . ! .t
- Lra . T d
¢ ! . ) ) 3 L. . .
white side  yellow side . white side_ yellow side 0
N P > . N S ) ! 5 N e

o
>
.

324 || 7 | | n=7|| 4

'y N .S - . o

- . . >
) ' Encourage the children to write both easy .and difficult com-
. binations on their squares. You. might ask th‘e"m to use all
’ ' the digits from 0 to 9 in forming their combinations. , * g
If a student finishes all his squares before the rest of”the
N class, he could.spend some time looking at the white Side

and predicting what is on the yellow side.

- ¢ . . .
When most of the children have finished, haye them place
e all their squares in a big box or in a few smaller boxes such-
e e L . \ as shoe boxes, pr they are ready to play the game "Flippo." 4

-

-

[

(94
R




Fh ppo

L

~v$

L4

- - N .

. — - < - Fo
" A . . . . e ;._

This game ean be played by 2 or3 students. They begln by

reachmg into a box containing " square§ and take out ,

about 20 squares.

-~ them’in a plastic cup or in his hands.

Playe; A mixes the squares by shak1ng

Then he-dumps them

onto -a.desk top. Player B finds all the squares that are .

wh1te s1de up and tr1es to give the-answer.for each of. them, -
If he»glves the’ correct~answer, he places the square in his.

‘win pile. If he .gives the 1ncorrect answer; he putg that ,:
square with those that fell yellow s1de AUp. ‘ c

.

After he is f1n1shed with all the white squares, Player B/puts
'ehose he missed back in the shaker, together with the
squares that had fallen yellow side up. He scatters them on
the~desk top and ‘then Student A (6r C) has his chance to
glve answers for the squares that fall white s1de up.

“ After all the squares have been answered*c
,player counts the number of squares in his

~

cqrrectly, ‘each
in pile and

marks h1s score on a number line on Worksheet |,

Unit 20

L

4

“ Worksheet 1 -

Name

Keep sh‘ore on these number 1lines

. 3 »

?.

llll‘

45

40

15

10¥

N . * : R . .
Llll"l'lll1!!lll\]!!ll!lllllljllll"lll‘ll!ll11!!"

0,

Y

»

~
»
LY

*

a'Llnli‘ln:lnnln;;llnflnn'llnn

A .

g '

-

40 145

lllllll!!l'llllll

35

-

15
-
- £ -

10

¢
*

xnnl!x;ll'n;n]

{Llllllllllilll!l,illll!i'll‘l;lll!)!!l

for'Flippo Game, .

&

*. .25 . 40 45

15

- 10

1.3

L]

l.llllllnl’llll'lllllll!l! l!l!lll!l

- Lll!ll’!!lli!l!lll‘l

30 .35 40 45 ' 50
, P

X%

15

10

Now it is Player B's turn to p1ck'
up all the pieces and shaké them,

A Player A gets first try at answer-

Wwinner may be used

e
2

ing.  When they finish this round,
they add their second-round

-

n scores to théir flrst-round score

on Worksheet I, \

leferent rule§\~for deciding the

A}

~

I. The one with the most points -
after 6 rounds _ig'the winner."

L2, The student who reaches 50

f1rst is the: Swinner, )

3.7 Begin scoring at 50 and go
‘backward to 00 (The chil-
qren will have to subtract’
their scores instead .of add-
ing t}wem ) The first to reach
-0 Wins. . R - A

LY
.

-~

PO

s e

-

“




This game should- he played séveral times. ‘For each game;,
’ " . the students should eic,phange their squares fcr a new assort-
ment. In th1s way, they wil eventually work with most of

<,
.

co the squares-.. . : - )

_’ ]| ActlwtyC A v . o . -

- ~ .

"~ .74~ The same squarés may also be used in other Ways. In their
) spdre tinme, students may try these.qames. R
o aa - . oA pa1r of ch11dren line up several. ehams of ZNO squares,
e L ) ,*wh1te side up. One ‘child begins supplying answers. If
ST " he gets through a vhain with nb mistakes, he scores 20 -
R . .. - - . points, ‘and -starts -on the next chain. If-he misses, he

«’_ S ) gets no points, and the- Gther ¢hild gets to try for 20.. The.
Ty . - child with the’ highest score wins. (If this is too frustrat-
. . T . ing for some chlldren have them work with chains of 10

‘ o " squares.)

.
N

-

2. A child colll cts his O set of squares, in which he in—
. cludes those he finds t difficult to answer. He lines
o them up, white side up, and practices ‘With-them-—When
he feels ready, he challenges another child to a contest
using. those squares. - - .

M Ta e B LY N .
- o . - <J‘
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MATHEMATICAL PATTERNS ) )

-

LessOr.i 2:

o

The ch1ldren are gwen experlence with several mathematlca,l

patterns. Many of the worksheets are dot pictures, for *

which t'he children first solve equations to find the names of

the dots, and then connect the dots according to the appro-

priate pattern. This work prov1des practice in addltlon and
.~ +subtraction and expenence,‘m recognizing patterns

a D C
~MATERIALS ~ “- . . . v LT
— flannel board ‘and abo‘fﬁ 20 shapeas (if flannel board is
- not avallable use chalkboard)
- Worksheets 2 through 7 A
N R " -
PROCEDJ.LRE 0T, .o

..
. L. . - -
~ - > N * .
- N R N
~, . . N . . -
. N .
- ) . .
" - * “ N
~ -

“t

Activity A 2 T L B ‘
. On a flannel'board, *set up the following pattern of objects.’

%

. - * -~ B L.
- . e
. ¢ . . ’
. » . . B . N w s
. G . ;
- oo
AR ‘ * .
- N .

ST ‘AAV-AA

HOW- MANY OBJECTS SHOULD LPUTIN THE NEXT ROW
IN ORDER TO CONTINUE THIS SAME PATTERN" ‘(5 5)

"
. LY

Ask the chlldren to explain the pattern‘
row has | more object. )

%

(Bach' succeeding

Set up the following patterns of objects and ask smnlar

questlons._ L ! !
07 003, 00000, ..... - oot
" (Each successive set has 2 more’ ob)<=cts );
] -xOOOOUO 00000 0009, ....
PR (Each successwe set has | less object, ) .
7 ) .2 B’ ) *

%




‘ ” *0000000, 00000;. 000, -..~. ) : ,
. A Y (Each. successive set has 2 less obJects ) N ;}
- : . . e . ' - \\ e
You might glve more difficult pattems if the class seems to % - . ;
' do these easily, For example- . . .\\ ) ‘
. 0, 000, 00, 0000,. 000 cees v .
. (The pattem’is: increase by 2, decrease by | » increase. .
. ) by 2, etc.) A ..

Actrvrty B , .

- ) Place the following segquences of numbers’ on the chalkboard
0 * one at a time. Ask the children to. complete each sequence
as you wnte, it on the board Have then expl:am the pattems. s

> . | ' 21 3;-‘ 41 __:1~;_-_1 —_ _:_ ) ' 4 .
. | L . . T
ll l‘l 2: 2\'\ 3'1 31 —t b 8 1 1 = S o -~ .
2 “ - »
“ Gl 2'(41 P R S — G ‘
) %, 10, 9, 8 Y B . ) . “
e 0,3,6, ., __ A T ' Aty
. s N .. P .'u' " . * ¢ s
e - e, 13, 10,7, b o - . s
v . . . —l= . . v )
. . ' C . e ) ! . ¢
. g . . . N \ . ’ . » . .
. Numbers need not be used exclusively in this activity. S
‘ ) : T ' o . . 3 ‘ ) - .
. ;' A{ AB';; ABC ' _‘__‘; —_— ‘ N ® Lo . ‘ . ‘.
N e ﬁ_( . ) . - i : \, N S o ~ \ .
o r o = X, XXX, XXXXX, A ’ , . R _
. s ‘ A; I, B; 21 Y B | _‘_I\‘:-__.“. . \ . * ) .
oL, . . : N ' ) ™
« \‘ X
S o Encourage the children to thinRk of patterns of their own to

) \\~.‘ put on the board for other children to COmplete. . . o .

.

- ' x 4

. L N ., .

3 . 4 * IS ~ “ . ~

3 - » = - . 1a

- . *

* 84 e -
3 .
x - #
% s > - .
“ v s v .
. - .
. - .
N . RS bl - . - N
Tk T
- -
el 4
. > o~ - . . .,
Ll ¥ A . - Q
. : A
k6 ' ) o
" N
CoR . - ' \
.
R ~
1 hd - [y . s

o ——— N i . ~ 4

. . * . . N . . . .
| |
. - x v
A SRS " b x N
ERIC s Sow L R
- ] \\ . '] x -‘n 4 3 e . :

| Aruitoxt provided by Eic: . \ N LY
. - R -
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A FuiText provided by Eric
n
T~

. _..,—........~ -
.
.,

.

done durmg free’ ’clm

.

' )",‘ [

“L et ] / -
Pt o v o / ]
S

. . N +
. 1

- - c %‘
e ) - i
i L Raer .
4 e ~a . . ’ ¥ . ‘
- . 4 - q- - 3 N . -
Workshee t.2 . Have -the children turn to Work-
4 Unit 20 Name - - L . s .
. " 'sheet 2, This is an. extension
s . > 2 } N e - ’
Complete the patterns. e of Actiyfties A and B. The pat
. s oL 2 2 - . ferns vary in dlfflculty At the
01 1, 2| 3 » 3 ’ 1, [ TRy R4 -
. 22 “ .bottom.of the works,hcet the'
R T ) children can make up a pattern .
C T of their own, T
5, .Z.. i. 1L ) \ * “« i
. )‘ hd - - o v -
10, .81 tey il _z_'.'l -Q‘ ¢ 4 f o~ ‘
- ?: ‘ - - » . .
r, 4 Zi- /é ’ ', - '
. * . N X . ‘
lll lol' 9 "—Zl' ll _£ ' o ‘ ‘ £, '
. A . - .
M ’ ' . RN \
1, 3, 2, 4, 3, 5’1 41-/,,61 '£| ‘.z_ 4 R 5. Ty
R s ' . . R /'a . B *
L2, f_b,‘mlzf . L. .‘v\. i ; ‘ ’
Lo~ K ' 1o “ . © . - * -
Make up your own pnlt.erﬁ'ﬁ o b' ‘ ‘Q" *.‘;4
<. ; - B IR worksheét 3; ‘, L
— e e . s [mit20, Name .
' Ts ¢ L
= . « .= |Mrite the answer for each~ppobled.
- ! - Each-answer fs a ndme for a dot. . \ *
. g - B ’ | Begin at 0 and connect thedots*in orde‘: 0,1,2,3...
- Activity C - ‘ ' : . '
Y & . * N
On'Worksh'ee\ts 3,4,5, 6and '/ V-e=L
7, the students are to complcte, ’ '
%
*_ various mathematical sen-
tences; Using the answers as
. the names for the dots, the stu~
£ .dents connect the dots, Work-
sheets 3, 4-and 5 start.at 0
. and,go on in counting order Q
) -Worksheet 6 starts at «2~and y
. counts by- 2'ss. Worksheet'7
~.0 starts at | and goes by t's. },?f‘l ‘
. © Warksheets 3and 4 shOuld be !
- * " -done durihg cl'asé tlme. Work— T '
- sr}eets -, 6 and | provlded'
~ for .extra practic and can be 'i
v ’




v

Worksheet 4

Unit 20 " Name Z___ -

write the unswer for each problem.
Each answer is a name for a dot. ,
Begin at 0 and connect the dots in

v

.

order:

0,1,2,3...

g =i4a-5

.
vl

Unit 20

Worksheet ‘5
! Nave

v

-

The - dog {nn from. his “house to 7-17.

He'ran 10 9 - §. fThen he ran tol#l.
.,onnect/ the dots and show his’ path.
from.his house to the trec. '

A,

worksheet 6 . - .
Unit 20 « Vame

x

Q
‘Work the problerﬁs.
" Can yeu Hnd the number pattern?
Connect the dots,

-

o

Worksheet 7
N Ul\.l'zo . Nm R P

Each answer h a name for a dot.
Begin at t and conncet {he dots.

«

Aruitoxt provided by Eic:
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Lesson 3 _,FTIYDING THE ADDI‘TION'AND:SUB'I‘”RAOTION RULE
' ’ . o - - V . e
In this lesson the children determine the operation used in S
going from ¢ne number to another, The lesson provides ex-
. y o, perience with the concept of functlon and more practice in
i . addition and subtraction.
MATERJALS .
— student number lines )
- ] — demonstration number line (optlonal)
co — Worksheets 8 through 12 - ~ L .
w2 ' R ‘Ql
" PROCEDURE o e Co
. ’ a )
Activity A D o
‘Yach child should have a number liné on his desk, Use a
demonstration number line or'draw a number line (0 to 10) L
‘ on the chalkboard. Draw an arrow from 2 to 5 on the num— .
=r'line, e : ‘ £
< S 1 T 1 1 T ! | 1 >
0 -1 2 3 4 5 6+ 7 8 9 10
b - .
HOW CAN WE GO FROM 2 TO 5? (Move right 3 spaces.)
WHAT OPERATION MIGHT THIS MOVE RBPRESENT"
(Addition, ) C «
erte 4—¢ on the chalkboard 2t | 8%
'WHAT RULE COULD WE USE POR BOTH PROBLEMS, 2—5
and 4—>7? (Add 3 to the first number to get the second -
number ) )
y IF WE USE THIS SAME RULE HOW WOULD WE COMPLETE )
THE FOLLOWING? § — D 6—["], 3= | _
Now mark the number line *as shown below )
P L Iml 1 [
’ DN | 1 1 1 ] ] 1 j —
5 6 7 8 9 10 11 "12. 13 14
. 19

L3




s

- - B -

- - L] £

HOW DO WE GO PROM 12 TO 82 (Move 4 spaces to the

left.) - ) . .
’ \ X “ WHAT OPERATION MIGHT THIS MOVB REP&E;SENT"
A -_(Subtractxon ) - T
’ ‘ . “‘“‘:.*‘3
\ 0 . Wnte I/2-—>8 and IO-——> 6 on the chalkboard.
\ o WHAT RULE IS USED TQ GET PROM THE PIRST NUMBER TO
| ’ ’ THE SECOND IN BOTH PROBLEMS? (Subtract 4 from the _
\ first number to get the second.) o
2 \ Ask' the children to use the rule to complete problems such L

» : ' as 13—> [],9—>[], 4—>[]. Use as many ex—

amples as you feel are necessary. Allow the children to use
- their desk number lines.to help find the solutions.

‘ \ . ‘ ' Have the children éomplete Worksheet 8. They should in- '
dicate wha't the rule is on the line below each group of prob--
iems. ’ . 3 '

< worksneet 9 “

Worksheet 8 : ) ] Unit 20 Mme
Unit 20 Name .

\ - Lse the same rule ror each set of problems
Use th snge rule for each set of problems. ' = Complete each Ch‘"‘ .
Fr1l (i the boxes. . = - =

- - . - s 12—

4 i 6 ', i 33— 0‘ ,4 ., | %E s -

541

f

i

|

o
3
l
3
!

>
b4
|

3

- ~6 . , .
Rule —2 Rule e =7 fute =5 Rl ,.?4




- A l
- . - . ‘A 2
. . Y . N . , R
. . : Activity B. 3 ‘ C %
. o : Draw this»chart on the board: '
; . 3 +—> 7
. © . . 4 — 5|
’ 6 ——> _
. 7 —=5 |
” Have the children study the pair of numbers in the first row
. of the chart. The same rule_will be used forfgettmg each
N number in the second column. Have several children come

to the.chalkboard and fill int the ‘missing numerals. . Then ask
» them to identify fhe rule used in the chart (+4 )

Now copy the followmg chart on your chalkboard

- L]
.

N Ask the children what rule they think was used this time.
' (—5 ') ) »

. Have dlfferen! children come up and flll in the missing nu-
merals.,, Continug with other examples similar to these unt1l ‘
- ‘ you feel the children are ready to complete Worksheet 9, <Let
. the children use thelr number lines to help fmd the solutxons

ks

&

g




Activity C

-

Have the children look at Worksheet 0. Explain that this
worksheet is like a crossword puzzle, but instead of f1111ng
in the boxes with letters, they are to fill in the boxes w1th
numerals Explain that the.same ruie (e.g., +2) prevails.
throughout an entire row, or column,

22

Examples: o oo ; .
" = - +4 ¥4 s
‘.‘_ /\/\/“\.- d M
= |37 |u 15~| |
R i,
) Or————"— -
,, _ _
| .9 N
- R - w‘>—2 : l
P . B - 7»“'.“ h
K S : ‘5 -‘
: ) .‘.>_2 ~

N 4
.

You may have to help the chlldren ‘with the first puzzle.
Have them complete the remammg puzzles on the worksheet

Worksheets I T and 12 are 'similar to Worksheet IO but be-
come mcreasmgly more difficult, They are enrichment ac-
tivities and- shoqugefompleted durmg the students' free

time,
e e T + - ?
¥ *
r - i
N‘.:’::: *
—
W_MM T oa
— - \
H T ——
e
Al N
- ’ . ;‘ N Y
——— e e T \
e - . )
W 3 ~ )
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Unit 20 Name _
Each line of numbers has 1ts own pattern.
Find the -patterns and f111 in the empty boxes.

«'7 By - 3 -

nnnEnGn

6'5‘ 9 ) . .
"3“"8{31 .

B ChRE [
: R

oot
9
f\
¢ /a
e

:—; 61/ |16
¢ e 2
15
4\ 7 !o]
is.ﬁl‘tlg 8 (6‘[# 2
10 _7_305_1_
/e s ||z
! 1317 )"
vt __2._.1 i 9 i

L - Ot 0 S
~ - * . % - - -, 3 - - N B
- EYY ", - g
-Worksheet 10 9
» Unit 20 Name hd i
‘ ¢
‘| Find the patterns. Fill in the empty boxes: “ \
¢
b -
X "r,. -
T B

1 -

fead

Y - +

-
2 Ic'
-b
. . )
la¥
¥orksheet 11 \;orksheet 12 ~

Unit 20 Name kS
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. Legson 4: .ASSOCIATIONS

. .
* A R - - fad
B

In this lesson the chlldren are 1ntroduced to elementary
ideas dbout associations., These concepts will be more
explicitly developed in later grades, The activities also
illustra“te that addition and subtraction are inverse opera-
tions. L -

~y

MATERIALS SN
e E —_ Workcheets 13 an,d l4
’PROCEDURE.‘;\‘ —

Activity A -

5

The purpose of this™ act1v1ty is to-make the. chlldren aware of
- the ‘associations among objects with which they are familiar,
Ask several children to hold up their reading books. Estab- .
lish the fact that each student knew which-book was asso-
5 ciated with him. (Perhaps his name was on it.) Suggest
other things that are assotiated with him, e.g., his name,
* his coat, his teacher. Then write on the chalkboard the
names of some teachers in the school  Make a list of the - .
numbers of the rooms that these teachers.occupy, but donot -
list the room numbers in the same order as the teachers’
names. Ask the children if the teachers' names are asso-
\ ciated iwith the numbers in any way. You might indicate the
associations by drawing arrows from the name to the. proper
" room number , - -

(
4
o2

R Miss Cook \

b}

112
Miss Carmichael =204
Mrs. Bass : 107 ' ‘
Miss Thomas ti -
Mrs. Mann—"= 209

.

Finally, make a list of several students' first names and a

random list of their last names.
_rows frém the first name to the corresponding last name,

* -

Have the children draw ar-

-



At

oD

/“ . ) E . : -
/ Summarize this activity by indicating that there are man .
»—]' . associatYons b:etw‘_een objects; some ¥ssociations are vég\
o Clear and others are not so obvious. ’ >
F"é‘- (/l‘ : b ‘}E o a . - kv -
C Ac/ivi;t;y B ~ . “
' - Write the following columns of numerals on the chalkboard. AN
. . - . N
9 '2_ - , B
8- ‘ g
& 10 X I . >
. - 6 . 5
7 - 2 13 a o .
e ] , B
. Tell the\chil‘dren that we ,woulg:i like to associate the num- -
. bers in the first column Wwith the numbers in the second ¢
column, .Tell them, that'there are many ways tnese numbers
©  ecould be associated but we want to consider one special
Rk association. . '
. . e 2 ) «
“|Worksheet 13 ‘ Draw an arrow from the 2 in tH .
Untt 2o = Name : first column to the 5 in the sec-
s ond column, Tell the children
¥hat rule takes you from one number- to_the other? v tha-t thi tell th 1
-|Praw the rest of the arrows. , 1S arrow can te € rule ’
. . . for assqciating the numbers in )
; ? the two columns. . Ask if anyone ,
. /12 can guess thé rule the arrow in- N
- 3 dicates. If the¥yneed more help, )
(I 4 draw in the arrow associating the
;8 : 6 and the 9; Have volunteers
5 / drdw arrows connedting the rest
7 . . ; . S
8 of the, pairs according to theé. same
o 5 rule. (Each number is associated
‘ ( with a number which is 3 greater.)
tute _7 e .73 | rute =2 . P
: When you think the children under-
0 ST S N 7 2><8 stand this procedure, have them
1; » :? : 2 g ; do Worksheet 13, You may want
1 4 ‘2 6 10 to work the’ first exarpple on the {
4 8 : u 5 ,5><_‘u worksheet with them,
} Rule +7 Rule *__9( : Rule +§
, v . . 25 \




N L. ; ~ -
‘ * * /} ‘
Activity C "+ . " v s .
. ' - x Draw two parallel number lings on the chalkboard.
- L '0!2434~56789I0||I21.21
< i | I 1- 1 l ) | | l | K N
< 1 ~& T T ———+—+ L > p
. 0 6 7.8 91011121314 © ¢ e
< | T N S U S BN N N | S
‘*_ I T T 1 | >

| | —

- Have the children help you draw the arrows that associate .
B ) . the numbers.on the first number line with those numbers that
are 4 larger on the second numBer line. (The rule is " add
.)\. o . 4 to the first number to get the second number. ") Ask

N . DOES SOMEONE KNOW HQW WE COULD SHOW SUB-
' TRACT}QN OF FOUR WITH THE SAME ARROWS? (Reverse
the direction of the afrow heads.) . ®

-

o1 2 3 4 5 6 7 8.9 1011121314
< } - [N | | A N S A | 1 - N
T~ 1 T‘I T I § T 'T LI i 1’
0 6 7 8 9 1011121314, - .
< {1 CNE L e oy ’ 5
~ 1 ¥ 1 P . T 1 1 1 1 ] ! T T i. 1 kgl

Point out that to add 4 to a number on the top number line, - >

we follow the arfow to the bottom number line (2—>6 ). )
" To subtract 4-from.a number on the bottom number line we

follow the arrow to the top number line ( 6—>2).




+ . v ' . ¢ .
) - e \ i v % ‘
. » * . N LT )
V . . . . /* <, s . " . ‘ra
. KR ) v’; . :.“ p . Lo o
. . Review the fact that subtraction is the inverse of addition.. )
Tt might’b& meaningful to say that subtraction "uridoes" addi= )
A . _tioh. - Have the children~do Woijksheet 14swhich 1llustrates
) "that addition and subtraction are inverse operationg:. They -
. ) - should write the rule for:each préblem on.the line bélow it =~ . *

" (add-6, subtract 6, etc.), .. o .7 -
. RN e oo
- R ) L. . y
{ . ) B e -- * .
) ct L ' ;
’ . * Worksheet TR , )

unit 20 ) Name __. B -
- l - Ench group has. g rule. Write the rule, ’ . . - .
- .l Use the rule fo draw more arrows. o . 2 ?,'
| 52— 558 - 52&-——-—58 e
. . 53 ———359 . 53 ————59 .
« . 4960 5 ———60
. 55 iy 61, 55— 61 "

. ' | .56 ———>62

56 €¢——— 62 ;' ‘ . ” B
- . » R . . Rxlle fb ., )

Rule# . R o . L e

- L.

0 1. 2 s"3‘4.5~-_— ~1. t

! . . T Y T ~— T —— ) .
. v N - g @l\x_.&%b\—.:;; iy 4
. e V] 1 -2 T4 153 :

3 6 7

- L * Rule _ 72, ~

o 2 . 3,44 5 J . . .
‘. : _"——\K*‘ﬁ" : T : . v
' 0 1 2 3 4 %5 g 7 - ‘ :
PR . .

Y [ * "
o . Rule _ ~2 .. R
. ———— . +’
-~ 0 1 . 2 3 4 5 . . .
T T t -
N A\ X N .
° ' . . 0" 2 .3 4 "6 7
> Rule __1 /. - ) " r ,
1 2 . 5
— S~ ‘\ ) 2 .
. . 1 2 3 4 5 6 7. -
2 Rate =~/ "~ ) . -
b ' .
. .
" ¢ ~ 5\
» e
- — +
¥ . » *
o }./ . "
o , 3 \ : .
. . . . .
. .
, .
; L. e YA
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. ! . .Lesson 5: ADDITION AND SUBTRACTION AS INVERSEOPERA’I}I'ONS

",

. T Thjgetﬁmes in thlS lesson give the children more ex-
. pertence with the ideaghat-addition and subtraction are in-
) versé operations. First the children ‘use a number line;
- mang forward and bachard moyes that undo each other.
Then a " machme" isvintroduced which is used to provide -

’ - further practiée with. addition and subtraction.
. RN . . N * . e
S . MATERIALS, ;o . .
> S i < ’ . . ; . v, ) . * . .
» - — &tudent number lines (pptional) ..
“«Z counters (optional) s ’ . ?

=~ Minnebars (optional)

— Worksheets®15, 16and 17~

.- PROCEDURE & . "

' Activity A - : . . . ) : ’

Draw-a number line oh the chalLboard Have a chlld USe 1t

to help solve a series of problems similar to those belgw "
T If your class needs number lines, counters or Minneba X%

s

help v1suahze these problems, use them.g . )
a e s R
. " , : Sam had 3.cents. S . )
. o . . He found.$ cents. " o L.
- ‘ " ° He spent.§ cents. - - o
How many cents d1d hethave then?
e 1 S ol WS P | [ E
o~ 1 I i I ! { ] I | | T o
.0 ! 2 3 4 S 6 7 8 9 1l0,.
e T . Jane picked 5 flowers. . A
) _She” gave away 5 rowers o ~
. How many flowers did she have ‘then? <
) ) & ey ! ! [ (N | | | ] ‘ S
\,_. ™~ ] U 1] 1 ¥ T ] 1 { Y, 1 i -
’ 0 ! 2 3. 4 5 .67 8 910




. '
Nﬂ%ﬂk«-——«. < e N , R ' y
. . N YT e ) :;N"‘-"—n\-—.... P ¢ . ‘j
‘ L _ : . ;
- ! .
. Bill had 23 marbles. T oo
., - He-lost 2 marbies. . :
‘ ‘ . His brother gave him 2 marbles. e
. .+ How many marbles- did. he-have then? R
5 . ‘ .
! o ' >
— ey gy } \
} i 1 i I i 4 ] 4 Lf J i L ¥ ' l’ | 1 T
- . 10 S 20 21 22 23

After one or two problems have been done, discuss_the idea
that addltmn and subtractlon undo ohe another.

.

" Now write the followmg problems on the board and have the ., ° -

children help you complete the =quat10ns. C . \\"-, N
LTS . N N

_6;3;3%1 ' \ '

' s 8+2-2= v ‘ RN

Activity.B o <
‘ Draw the following diagra"m on the cl'xallgbo;ard. . Ve o
. - LT T

. s
- A Y . . .
‘ " i
. \ P v
. . = ! ~
. .‘ . ‘~ o
° '..' . ~ [ l N
*Explain that this is a plcture of a machlne that ‘adds 7 to .
any number put into it, ‘Have different children come up and, ' SRR
put a few numbers throngh ‘the machine. )
* _3 v
. ‘ .
. e
4
3 . .\‘
LI I Y e .
: . o
~ . . * 8 g kS
. P . . b ‘,u
ERIC- ., . - - o A
. ’ Y Y . ’
e . LU T | =




- .07 ~”Q
) . * oy ; N » '- P ‘ " . * /.
L - . Repeat this procedure with -a machme that subtracts 7 from
. any numbe" put into Q’t . . < .
o8t
S
i ’ G
PR )
i » L, = X ) -
\ﬁ‘ ) :
. .
L]
. \
\ » C e .
- "? -
2 Ut b K":- N
N > ’ '.'
. N LY * *
« . * . ( » -7
. ° R} * ‘ ) *
N . / . . Py
o _ Have a voluntger put a number into the first machme and
B follow it through the second machine, Ask 'for an explana- .,
¢ tion of the results. '(The final number is" theasame as the
. ° : . number that was putinto the machine, The second machine
L . " undoes the work of the first machine.) R
) Y o s Y
o . Ask for a volunt/er to draw another pair of machines’ whose
joint effect is not to change any number put in it, Th1s.wﬂk -
. probably result in aﬁtﬁéher add-subtra\,t conibinaioh.
. ""-v . @ N ',40 . L ) :
3-0 ‘? v * » N . * -' ‘\ ) . . '
\)4 - ’ - < Y . . . * .
— . N . '\ ) o, . -~ . L. . -‘ ‘:‘
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Lesson 6: PLACE VALUE : , ‘ _ ..
5 - \ d : . ) ) k
. . This lesson reviews the idea of place value in a baseten
;- numeration-system. It prowdes background for the standard

algorlthms (rules) for additipn and subtraptlon.

- .

~
-

MATERIALS S I
g T~ 3 grid on tagboard 3 sheets per student. ) "
v - envelopes for storing grid: pléces, |. per child. ¢
- abacus

- numbet line tapes from_ addition slide rules

= Worksheets I8 and |9

N ’ *

‘<

PROCEDURE -,
. Activity A \
“"”-‘; . In Unit 16, Numbers and Me'asuring, the children rewrote )
‘5‘ : .- -three-digit numerals: 355 as 3 hundreds + 6 tens + 5 ones.

They also used the name T - T for hundred and T for ten, so
they got 365 = 3(T * T) + 6T + 5, . ‘

.

2. W Write a three=digit numeral on the chalkboard and ask the °
o students what each digit ih it represents. It might help to
* write the'following sentence on thé chalkboard:
' 365 = nundreds + tens + . ones
- ) The following chart is -also helpful: ) e |
) AN
: T T's| T's i's . ~
— — ‘ A \\‘\ . |
\ . 365 = 3 . 6 5 \ . \ . . 1\\:\' ‘
~ . { \ . - \ . " M v. \. .
\ . . 482 = 4 8 2 \ \ ‘
- v ,‘W »
. - ~ =




Ay -

[ ‘ . &3 ' _’ .
Y B
) - Giveé the children more three- dlglgnugverals When you feel :
N they have had enough practice ex ing the value of-each

digit, ask a student te use number line tapes to,show what
e is meant by 365 He, can use several number line tapes and

~ attach them to the chalkboard. . _ & "
. [ ioerw
’ N 2% I Y Y 7 1.
A T T T .‘ -]
S S — — ] | ’
. / ' 5 ones

-V Activity B '
lee eagh ¢hild 3 sheéts of tagboard on which a 3" grid is
prmted and an envelope in which to store the p1eces after .
they have been cut out. (The.children could’ bring large o,
used envelopes from home ) Have each student cut a row of
squares fronva long edge of a gnd This strip should then
- be cut into 3" squares.-
N \

-

Ask each child to pface ten of these small square. units side =~ ~
by 51de . 3 Lo L . -
‘eA ‘.'.} :‘/ < - ) °
O N
‘ ‘\1\\ [ )

Then have thg children make ten-unit strips by E‘:gttmg an-
other row from the edge of the grid and cutting off'a ten-

unit strip. (If a ten-unit strip is ‘placed beside the row of

ten squares, the equjvalence can be checked.) The un-
marked side of each ten-unit strip can be marked T for ten - .
and the other side can be marked with a | on each 3" . .

) . square. ; - =

>

’ — T ] LIIIIJIIIIIIIIJ.J_E_I "

| Ask your class how many tens it takes to make a hundrnd 7

If they are uncertain about the answer, 111ustrate a hundred
on the’ board with a 10 x 10 array. Then write one hundrec -
in various ways, e.g., 100, one hundred, 10x10 ar_ld T-T,.

‘ n
. -y

<o

33




e

¥y,

34

k)

Have each child mark a °

10 x |0~unit square on his

grid sheét. After checking

his markings with you, ‘he
should cut out that piece and
label it on one side to show
that it contains ten rows of -~ -
ten square units each.

S bd
= E E E S B B B G

The other side should be marked with @ T - T and 100.

-

T.T .
100

‘¢

-

as many T * T pieces as possible from his grid sheets, From
what remains, he should cut out all the possible T strips.

N .

Using the T * T piece as a m&i 1, each chiild should cut out
E\

The rest of the paper can be cut into unit pieces. T* T and

T should be writtén on the appropriate pieces, . .

\ o . we

.Activity C

Write a three~digit numeral on the chalkboard. (Keep it un-

der 600, because each child will have only six T * T pieces;

some may ha\'{e only five.) Tell the children to their
grid pieces to répresent this niumber on their desKs. For ex~-
ample: . " -

» ~

T-T T-T T-T

= 3T-T N ) 3

o
Y pES

K

I'H |
B ) N R I 5 s A

“




1Y
Also show this number with number linetapes and an abacus.

Repeat the activity with a few other numbers . e.g9., 251, 18,
307, and 50. ' : ‘ o

Have the children complete Worksheets. 18 and 19, Allow 5
them to use their ‘grid pieces when they fill out the work- o
sheets. If they have much difficulty with the worksheets,

they will néed more practice before going on to Lesson 7,

. . N
NOTE: Have the children store their grid pieces in their en~ -

Fill in the boxes.

V.

Fi1l dn the boxes.

velopes. They will be used in Lessons 7 and 8 and 10 through
13, = : . .
“ ‘ te,
Y
- { e
¢ r

worksticet ‘18 | Yorksheet 19 . K
Unit 20 - Name _ T Sunit 20 Name -

28 = hundreds + l:i] tens +
38 = hundreds + tens +

ones

hundredsb + tens + ones =

ones b -

2

’ ) o
TTTTT
T M . °
-7 ones , ToT T-T TT |} TT ﬂ ﬂ ” n B

) [

© 502 ="huxfdrcds +@tcl;s +
e S .

i
L

Choe
B 2

~

[

i ;L
hudreds  « tens +

g
1

'T-T

+VT

=

r’—]cll 77 TT1i111 .
. ’::ril’:Tf ,HHOQGOU
T o N ) . :

i “

Juid

Ol

[é] hundreds + tcn§ + oles

.

@ T'le + ‘T’ 4. =

- B ® -zEa

[
-3
]

O R = 247
5'T. 6T + 3 = ) ‘ —
-i T + ‘+ 563 6 T-T R 3T . 2 - baz‘
evt o 2 (202] 7 o =

NN
($1




Vs " " Lesson 7: HOW MANY NUMBER FACTS.DO WE NEED?

The children add and subtract pairs of numbers that are mul- )
tiples of ten (8.g.; 30 + 40) and also pairs of numbers
where one number has two digits and the othér number has™
o - . one digit (e.g., 54 +2)., They will see that because of the
‘ ) place value system, only the basic one-digit number com-
. oo - binations need to be used to find the answers,

Dy
N

Beginning with this lesson, you will be doing a good deal :
of work with place value charts. - Depending on the materials
you have available, you may prefer to yse the flannel board,
. .‘fthe chalkboard,” or a combination of the two. You will need
. - 7’felt humerals if you use the flannel board excluswely. Use-
“yarn or thin felt strips to make the chart divisions on.the
flannel board. The lessons have been written for using, both
the flannel board and the chalkboard but you may vary this
qu1te easily 1f you w1sh

<

MATERIALS . - ' ’

- grid pieces (from L‘esson 1,6)

—~ flannel. boe}d and felt strips (optign‘el)

—~ sheets of 12" x 20" construction pab‘er or newsprint

- 'maskin‘g tape T . : y‘\
N - - Worksh»eets\ZO, 21 and 22

€. »

" PREPARATION

For this and ‘future lessons in this section, the children will
also need place,__value charts of their own. If you want to let
them make the charts themselves, give each child a sheet

of I'2" x 20" construction paper or a sheet of newsprint.
Have them draw a heavy line across the sheet, 5 inches from
the bottor?, and another heavy line down the middle of the
sheet, - Putja sketch on the board for them to follow.




‘1Sn< ) , ' ’ ) '

5 1" * .

~ ) A ,
. . 2
Ano)xer way to make the place value chart is to usé masking R
‘tape to divide each child's desk top into sections. The
~children could write the,labels on note cards and tape the
cards in place. 2 2 D _ o
PROCEDURE : : * . e
‘Activity A .
R Write the following incomplete sentences on the chalkboard

; \ o and-ask for volunteers to complete them.
. 20=Dtens;‘Dénes=DT%D=vDT
. 30 = Dtens«l—DBnes*DT«l—D DT

2T IS ANOTHER WAY TO REPRESENT 20. 3T IS ANOTHER
WAY TO REPRESENT 30. WHAT IS ANOTHER WAY TO o
REPRESENT 507 (aT ) R

» ’ - 4 )~ é‘
a'y

Yoo oL L=




" WE COULD ALS

.

20 -
+30.
50

board.

» .

L2

4

O WRITE IT THIS WAY:

(Put this on the ¢chalkboard, also.)

~ .

|

|

1

Work several examples similar to the following on the chalk- \1

.

g |

: , 40
40 + 30 =4T + 3T=7T =70 ¢ 4 30
:’ M - WY . 70
y Similarly,” show that: e ' i
.o 50 '
. . ) 50 =20 =5T=2T=3T =30 -, = 20
. - - 30

- \ N

Then have the children do Warksheet 20.

Worksheet 20 - .
. 7 R . Unit 20 Name .

. 4
*Finish each equation.” = - i '

9T T ko2

; . bR d . . I
‘ . . 40‘50=L§"::T**&?54T‘—“‘ZT-_‘?0» i ~
L . . Pt ' ¢ ' “
: 2m50=@.]T»L.§’_]T= 7 1t=170 “ )

oT 2T = 9T = %0

"70-20'=>'77-~2T% 57;50 -

N ﬁ' -
80 - 30 = 50
38 S i - 5

/0. 70 I £




. Activity B . 54 - R

‘Write +2 on the chalkboard., Make . -
two charts, similar to the one to the )

‘ ‘ . left, on the flannel board and/or’

. . chalkboard*

_T's I's

. Sﬁggést that the grid pieces from

‘ Lesson 6 could be used on the flannel
board to show this problem. ‘Have

. volunteers represent the numbers with
the appropriate grid pieces. (Put a
piece of masking tapg o the back of '. R

. the-grid pieces.) Thén havée another

volunteer write in the corresponqu

_ numbers on the ‘chalkboard chart,

. ‘ The rest -of the children can work

' ’ with their own grid pieces at.their

. . desks.

I's T's - I's T

oo 52; i

DD‘ ' ) - r.‘

54
+2 .

56~ ‘o D D ’ ) ;
: nnonnl@ooa ] . N

) 0o . 5 . 6
. _ flannel board chart " chalkboard chart

\

. Pomt out that the following way of wr1t1ng the problem in
‘T-notation is very much like the notation on the chalLboard

. qhart
ST = 4 .
+ 2 S ‘
. ST + 6 = 56 : .
O‘ N ' . . ~ g .
’ Repeat this procedure with several more addition problems -
-
e - 49




_ Activity C i . N
- Develop subtractlon in a way 31m11ar to the way addltlon
o v was developed in Activity B, .
- ' . ‘ - T's o 's, _T's s
[N o ) i - f - | o ) ’ v
o S ] L= A A S
: , || ooo”’ :
.. 46 . : ; _ X _
i ., \ . v . - : 3
g : ’
\ . P
‘ worksheet 2t co " M: "' LT ' . Activity D . S
M PR R — Have the children complete the- .
Complete the adidition c!\mrt.. K . % addition Chart on W()rkshe,et:'Z l .
1 . . ) . On the chalkboard write several®.
1 I addition combinations of the . v
. . , . o kind that you have alreadg#con-y4 ’
o : Fi11 2 3 4% 6i7:8.9. . sidered in this lesson.’ = -
2 34 5% 7990 20 70 25 62
215 4.5 6.7, 8o | s w20 x3 47
e / 60 .« 90 . 28 "6
314 5 6. 7f5’ 9/0///2,/’ o
118 4 '7 9 910 ] 1/2:/3] |+ ARE THESE NUMBER COM-
' el o BINATIONS-ON YOUR ADDI-
51657 £ 90 A% /3 “’ - TION-GHART ON WORKSHEET :
6|17 & 9 /0.4/ /2 ;/3‘/75-\/53 - 217 (No.)
B SR h_d-.’* P bm ey o : . -
. 718 9 017 121344 5,08 DO YOU-THINK THE CHART - . .
- 8" ? 10 {l /2 /3‘/6‘ /5 /6 /7i NEEDS TO BE MADE LARGER 1
IR ~...TO-SHOW NUMBERS AS BIG
9 ‘ 10 // /2 /3 /‘/1/5- /6 71'/_3‘ 18- y AS THESE? ‘
P - ‘ 5‘. - ‘ ‘




A}

¢ S ) . J -
These questions should begin a discussion that leads to
‘ the following conclusions: Only oner-digit numbér com- VI
o binations need to be used to add the numbers in these prob--
v lems. The addition chart does not have t6 be madé larger
¢ .~ to be helpful with these problems. .
L Worksheet 22 can now be completed by the children, '
. % - ‘D ) . T
NOTE: Have the children save their place value charts -
.for use in Lessons 8, 10, I and 12,
™~ . - .o
\\orkst’wct 2‘2‘ _‘ ) A i .
tnit 20 . Name . ) % -
Finish each problem R _— P -
. T's 1's T's  1's ’ ‘ « .
32 ad 3 ]2 - : 3 o
+ 5. - ‘ X -
S ET ’ 5 . - ~
[ME=) s |7 -@@ED| ~
s 6| 7
+ 2
- 'L . ) * ~ . .
s 5 . . foe e
g lg|EE-Cez] . o | ‘
ST + 5 o e 2 . T2 o
+ 3 7 . 7 ¢ 7
. 5T+8 = T+ 79 S
T N N - . ) ' : - N
. : o
o3, 64. .
- 5 - -
69
!
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i Lesson 8: ADDITION FACTS AND PLACE VALUE T

In this lesson the algorithms (rules) are developed for add-
ing and stbtracting two-digit numbers where regrouping is

L . not needed e. g., .o D . . S
. ) ¢ i .w' .. - * 5~3 < . : ~:4,3 ) ‘. - £ ) f
* .l iy N ) .‘f T ls. oL = lz \e ’ B '
-~-MATERIALS"" - -
) . - - . : ”/_)/ .
. - grid pieces (from Les'son ’é; ‘ o R e [Q,
- - studen’r place value charts (from .,esson 7).
.o ~ blank paper . g
- masking tape - - - k b L
: — -Worksheets 23 through 26 © RS
K S ‘ ' ¢« . “nﬁ" s . ..
* ' PROCEDURE o RN LT
\: Activity A o ) R !

- Give the children their grid pieces and™a sheet of paper on
which to record problems.

e !
- ’

Make. two cha'rts, similar to the one below,.-¢n; the flanpél

. i L * board and/or chalkbeard. Write the problém 53 on-the '
-w“chall'board : .. S
- A s i's = \' ~ ,’ .
. . i
- ’,‘ ’
53 ' f
- +15 ,
™ S -l
- - Lo ‘ »
¢ . : . . ‘
~ N ) ' \\ ' -
- Have the children use then‘ grid pieces to show the problem
\ on their own place value charts. Ask fora volunteer to put
42 R Y

<-~‘ ¢




AN ﬁ' ) ) ° ' ". - L
M R ~e . . . , e y "
R
v . o . . ‘

grid pieces on the: flannel board chdrt with masking tdpe and

RN to record the correspondmg numbers on the chalkboard chart

. B . « |

e "~ Explain that the charts show the problems clearly, Jbut they

. : - are bothersome to- make. There ‘are other, " shorter ways to

I L . show the same problem. ' Put these example“s on the chalk- r
v . ‘“ . board ~". ) ) R N * ) v { R . .’~

oy

IR -+ 5T+3 s{i 50 +3 53 _
e " ' - + T+ 5 . +10+5- 7 k15 ~ . e N

M —_— - ———— mm—
¢ . . v

coeo T 6T+8  © _ B0+B ~. § ;
. Y . RN . . T

o , Be suré that the children understand where the 8 and the 690
s L come from in the right-hand vers1on. You may wgmt to write

N > it on the board as foIlows . PRI S,

e T 53. _

C \ .+ 15 v A .

t * . . . ) . X \; B n’ N . . N ( ) ! ' .

T e g "8= 3+ 5 ¢ sl
: ‘ . . +60 60 =50+ 10,

v

24

& -

68 P - | S
- . ‘ By~ questlomng the class, bring out the fact that they only’ :
‘ : o : \ feed to know the smgle-—dlglt addltlon facts to do this addi-
ro : , © - tion, “since the ones’and tens places are added separately, 4
. _ \ Tt i all rlght for the chlldren to use any form they wxsh
Work the followmg subtractlon problem the same way you oo .
: " o worked the addition problém, :

. - ™

Tell the _clasl['; : , , - R .

R

e
&

SINCE SUBTRACTING 12 IS THE SAME AS SUBTRACTING® .

-




ot |0 ANB TH N SUBTRACTING 2, ANOTHER FORM OF -
X "WRITING THE PROBLEM IS:. o
~‘
‘ _ (Put thi's on the chalkboard.) X
' '(epeat thi's procedute for as many other addition.and sub- Co.
traction problems as \you feel are necessary None should .
require regrouping. Some examples are: " .
. - v , :’! . ‘q. )
21 82 » 23
+32 +13. ] -12. . .
—_— _'—*“t' —— ,
Y Activity B ] PR f‘ T . i
’ Have the children complete Worksheets 23 24, 25 and 26,
-Then have them make up story problems to go with'addition .
: and subtraction combinations that you write on the board .
None of the combinatioris, should require regrouping. . /%) )
Worksheet 23 Yorkshegt 24 ~ B T .
tnit 20 Nare Unit 20 Nage > .
. i * v N ' - i
‘(‘onnecg} the two names T's 1's . s “ S, . < 4 T's »l's B
for thv:;; snrne number, 12 [—3— 2 ": 4 '- ':’; R 6‘ .’5' 4 . :g N
0. V46 toC ‘ | ris 213 —_ .
s “ l‘ -1 4] s S e
'19/0 T J7 g Iy it 1412 42 .
3 '; : . — > ¢ ) - o
A T -7 - . '
¢ : 6T+ 7 67 ~ |+ 8T + 2 82 . “r
Yres v Ts e - S4T - 3 oan ;2 -0 -0 | oL
T e R RS T I A
S - N W12 0 : s T - . "
. %.'17. ".q o . : S - ; s ‘.
TN e ,L'““““"' 3T+ 9 39 5T 1wt 2 52
— [ﬂ"':]’z?j . @T@‘@ . -2 -1 -z = - 1. <30 |
- (T+2 (2 | 2T+ 21
Sample -provlem, “otk these prphlems. N . o . . '
26 32 . - 88 b
.12 . 56 . i . ’ '
8 2 ! Y>3 « 4T + 8 M3 8
30 $o ' 79 T8 -7 L 6T - 8
o ) e LT F yARyA ‘ /T + 3
i f 4 ' s ‘
.- - ]
44 . . e
l . -t ' 54'!‘ - *
“‘l . L N N
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» - N 2 .
. @ . ] . ) . |
+ 4 \ . =
’ | SR R
. . .. \ ﬁ o [—
s
) . . \ / v .
- ! -
. ‘. - N
- Worksheet 25 \ , Workshee t26 T o ‘ N
Unit 20 g Name . . . Unit 20 Name . - . NI
/ ’ . .

AY
N " —— = XN »
. . * YA R -, |«
S R . T
. e —r
: : R .
) 1. There are 76 children in the second gradé classes, ¥ ; ) \
- ’They are going to take a field trip to the pond. 45 more flew in at sunset and sat on the pond. ‘i . L i
“The first bus will .hold 45 cplldren. . \\ Hoﬁ\mnny ducks ‘were there altogether? . i
How many will go on the ‘next'bus? \ 34 ) M %
To | \ + 94995 45 \

L =45 . _ :

N B .
. 3/ , \
. . 2. There were 37 mallard ducks sitting on 2. 87 mallgrds stopped O‘OPIIIRM at the pond. -
the pond ‘when the cluss arrived. N At dawn 42 flew away, .
b 15 dm‘ke Clew away. . e . How many. stayed béhind? /
. "How many were left? ~—~A§7-— — . 37 ST :_ L
- . . 45 - =4z B
— . . et— . . —I -
e e ; 22 : e 4 & !
N ”""‘""‘—m.. t - .
; 3. The children saw 3 mother ducm‘lh T} .3+ An hour later 22 more ducks flew away.
* ¢heir famities.. . . i . q1 How many flew away altogether? .
_ There were 4 ducklings ‘In_each family.. ';‘Z ’ . " :ﬁ"{"
\- "l'[?“ m'- -
How many ducklings. did the children see? . -/' ZZ ‘\mﬁ\ Tk W A
* , y i - wgo}‘\‘(‘n M >
y . - . AR ¢ - ° v‘ S
Yrir 4 =12 or 34212 T ] L
N ""3}:!}" Ealaed I _‘
. - « o _ﬁ‘,‘vwgt.sx‘%ﬁs S . ot
’ . _‘?P,, %9“5’3 e : o gerdt
' R < ! . P
. - E’"JQA i ¢ " T
, -

A FuiToxt Provided by ERIC
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Lesson 9 WORD PROBLEMS

o) B

PROCEDURE

i

'/— i 5 optlonal)

. — addition slide rules (optional) - . ) Lo

Word proble /cards are used in this lesson to provide addi- .
tion and-sUbtraction practice. The numbers in the addition

and subtraction combiftatigns have been omitted so the prob-

lems can be varied to provide the type of pradtice needed

by the/ children., Although the cards are first used in this

lesson, they should be used during free time or whenever _
you consider them appropriate or necessary during the rest : .t
of the school year. You can make the addition and. sub-

traction comblnatlons increasingly more d1ff1cult as the chil<

dren/ learn to c:ope with them, .

décks of word problem cards (printed materials)
spinner‘s and dials (from Section !) -

”, dice (froin Section I) L - . '
> b e v ORI S TS i R e Y PRI "

SR LTI TSR

Each deck of cards contains 24 word problems from which .
the numbers have been omitted. The children supply the re- . |
quired numbers and solve the problems., Some possible ways . .

to generate numbers are suggested below “but also use ways Y

the chlldr\en mlght dev1se

1, Each child prepares about twenty slips of paper or count-
/ ‘ers by markmg each one with a numeral fror | to 10. 4
(Later, larger numbers can be used,) Thes&%placed
in a box and mixed. Then:the numbers for a particular
proElem are selected by drawrng two of tHe marke%rn\eces

2, Mak“e up lists of numeral pa1rs. This way you can con\tiol
the combinatiéns and provide numerals:appropriate to
the skilds of different pairs of children., The numbers for
a problem are taken in sequence from one of these lists.
If a subtraction problem is being considered, help the
children see that it is necessary to order the numeral pairs

A

’ ouU




so that the lesser number is subtracted from the greater
number. This necessity is illustratad by thé problem
below, ‘

. s./Wren baked ___. cupcakes

for a' party. If _ _ were eaten,

how many were left?

3. Use the game spinners from Game 3 in Section | and mark
them with appropriate numbefs. Each child in. a pair spms ,
once to obtain the two numerals for a problem.’

4. Throw a pair of dice to obtain the numerals. Use two of
the positive dice from Game | in Section |.

The class may separate into partners to use the cards, Each
pair of partners gets a set of card sheets, Haveé the children
cut each sheet into four cards. They choose a word problem
card and obtain two numbers for it, Bach partner writes a
complete-equation to solve the problem and compare. .c with
his partner's result “Mimnebars.,_ counters or addition slide
rules may be.used to illustrate a problén—
You may wish to spot check the results as the chlldren P

, Wwith the cards, or ~erhaps pairs of children can compare re-
sults and check those that d1ffer ‘




Lesson 10: ESTIMATING SUMS

This lesson introduces the idea of approximating a sum to
check whether or not an answer to an addition problem is
reasonable. More addition and subtraction practice is also -
provided. '
« L ‘\
‘ It is often helpful to be able to make an estimate that will
show whether the calculated answer to a problem is rea- - .
sopable. For exampfe , is the answer below reasonable? ‘

78 + 85 = 1513

No, because the sum should be somewhere between 150
and 170, To show this we .can sandwich the addends be-
* twéen the nearest tens., o

70 <-78 < 80 >
.80 < 85 < 90

¥ T !
e L4

— (Remember that 70.< 78 < 80 cari be read as "70-is less than
78" anvd\ZS is less than 80," or "78 is between 70 and 80.")
Then we can add the upper estimates of each of the addends .
to get the ‘upper\estlmate of the sum, and we can add the
" lower estimates 6§ the addends to get the- lower estimates of - -

the sum - ~
1 " .
e i

T

‘70+80<78+85<80+90“_,- :

In the lower estlmate (70 + 80) each addend is less than the
addends of the original sum (78 + 85), In the upper estimate
(80 +90) each addend is more than the addends of the original
\ sum, So we have estimated the sum 78 + 85 by sandwiching
. © it between two other syms that are easier to compute. We
have found that the sum lies between |50 and 170,
N 4 ‘
150°< 78 +'85 < 170 - . - o

~

This is the idea that will be presented to the children in this
. . lesson. If some child asks about using this method for es-
. ' timating differences, explain only that it is much more diffi- - -
o cult and we won't be doing it in second grade.

03




MATERIALS

’
grid pieces (from Lesson 6)
student plac,:e’Galue chgrts (from Lesson 7)
flannelbqﬁ/rid and felt numeraléH(Optionql) ’
- rﬁa_skir;g: tape '
— Worksheets 27 through 30
"PROGEDURE a

Activity A

If you have felt numerals you may prefer to use,the flanne
board for this activity, otherwise use masking tape to put}
three T-pieces and two |- -pieces on the chalkboard. Have
a student wr1te the correspondmg numeral underneath.

AN oo

'32

WHAT NUMBER WILL BE SHOWN IF THE TWO |- ~PIECES -
ARE REMOVED" (30 )

)

Write thlS to the left of the 32 and use three T—pleces to
show it.

WHAT NUMBER WILL BE SHOWN IF T E,‘,T.W@mhf’fh’bbb
ARE BXCHANGED FO&@N‘E“TU PIECE"

the right of the 32,

Write the numeral and useir\xe gr1d pieces to show this to

Iaksli=g=




-

Directly’ beneth the 30 and the 40, write '3T and 4T. Tell
the chlldren

7~

30 IS LESS THAN 32, BUT CLOSE TO IT. 3T IS THE

50

CLOSEST WHOLE-NU:MBER-OF-T-s—EESS-THAN 32. 40
IS GREATER THAN 32 BUT CLOSE-TO IT. 4T IS THE
CLOSEST WHQLE NUMBER OF T's GREATER THAN 32.
WE CALL 30 THE LOWER ESTIMATE OF 32 AND 40 THE
UPPER ESTIMATE OF 32. ’

Have a child put in the inequality signs (<) showing the or-
“dering: 30 < 32 <40. . Have another child sketch the appro-
‘priate section of the number line,

<z - - v S . | I
~ ] B B g -
- 30 32 _‘ 40

Repeat this part of the lesson using T~pieces and l-pieces ..
on.the board as, often as you feel is needed before having
the class complete Worksheet 27.

: - ‘. - ) T
.| workeheer 27 '
Lnit 20 Name __° .

Complete the following problems,

The rirst one has beh done ror you. . /
C j
1 Lower |7 Upper Lower | Upper ‘
estimate estimite estimate estimate

I so < 56 < 60 10 < 1 < 20

’30<m < 90| |20< »< 30

“"‘"’ﬂmm.,%m 70 <2< §6. |30< “39 < 4o ‘
%
70“"“5’5%»90 e 50’ s < 6O
20 < 2 < 3@ .- /0 < 15'“{‘*&0 1
I TR g,
110 < o< 10]0<w< 20 i

180< 3 < 40| |80 <'» < Fo.




;J

Acti vity B

Use the grid pieces and masking tépe to show an addition
problem such as 32 on the chalkboard. The children may
+ 13 T ' '

’

follow the

demonstration by manipulating their grid pieces
on their place value.charts, EE
T's . I's .
10 Qoo MW
| U” | | — ’.
32 J ; .
+13 .
) J goag
,,,,,,,,,,, .4H“L” doooa: )

Next sketch-charts-on the chalkboard showing the addends
sandwiched between the nearest tens. Point out that.in the
left=hand chart the |-pieces have beerf removed, so the ad-. -
dends are less than 32 and 13; however, in the right~hand
chart, the I-p{eces'have bgen exchanged for T-pieces, so
the addends are greater tHan 32 and 3. The sums on the
left should be less than, and the sums on the right should

be ‘greater than 32 + 13, P " .

" Have a ‘volunteer write the sums. underneath the charts. Now

‘the children can look at the. three 'sums and see if the-answer
they got for the middle one is réasonable. ’

T's < vg

ram——

i's | v T's T's I's
I ' M . oo T
| W
‘ U | - ! L
1 J1 n
I : | J aao | \JT
il N0 == {0
30 © .32, 40
- *10 +13 +20
_ 40 4§ { 60:
N\% | |
o %"“\ .64

51

e v




)i

After as many demonstrat_idns,,simil\ar to the above as you féel
are necessary, show how an estim

the charts.

imate can be made without
For example: B\ -
) -\ r
. 50 ° -< 54 <\ 60 .
+20 < +21 < \+30 '
. 770 B

We expect the sum 54 + 21 to be, between 70 and 90. Have.
a child do the computation,

The‘children can practlce making est1mates by working in
groups of three.

One child can round off the addends to the
——____next lowest ten, another child can round off .he addends to
the next highest ten, and the third child\can compute the
original sum.

Then Worxsheet 28 can be used both for prac-
.tice and evaluatlgon :

Worksheet 28’ "\‘
Uit 20 Name —-- .. ,‘ . .
Lower The sum Upper Y . ’
estimate estlmnte,“ - ’
) éo < 67 < 70 1&: .
+710 < 2 < 20 i »*®
o < 79 < 9904
- X‘ .
20 < = <. 20 \ 3
’ Ho < sa1 < 450 1.
[ Fo < s < oo
! 420 <& o+ 23 < 3o ¥
70 K 74 <& 9o ‘

’




- - .
: N\
3 ' * -

Worksheets 29 and 30 provide more practice in adding and
subtracj:ing without regrouping., They also give a short re-
view-of rotational symmetry, which was taught in Units 7
N and 14. If any of your class are not familiar with this sym-
’ metry concépt, tell them that a rotationally .symmetric pat=
tern is one that looks exactly the same after it has been-
rotated part &f a whole turn. The pattein on Worksheet 29 - ]
will be symmetric when the ¢hildren color it correctly, but
. the one on Worksheet 30 will not,

s

worksheet 29 . ' . Workslieet 30.
Unit 20 . Name

— = - Unit 20 ---—Name- o T T . . e

Do the addition and subtraction problems., Do the addition and subtraction problems.
Then color the pattern using this code: . Then color the pattern using tis code:

=¥ ! =
11 = blue | 16 = wreen 35 = red 10 = blue
w« 20 = red 27 = yellow

Docs the pattern slibv_n rotational symmetry? ye 9

73 = areen

. .
Does the pattern have rotational symmetry? /v
: [/




) " . Lesson !l ADDITION WITH REGROUPING:

o

In this lesson the algorithm is developed for addition where
regrouping is requ1red The childrzn had some experience .
with'regrouping on the abacus in Unit 16. Here the grid .
. pleceS“from*Les son—6areused for a concrete representation
.. of the rebroupmg process. The children learn several ways
to record wﬁat (they have done, each method briefer than the
~ previous ohe. The briefest of thesé is the standard verti-
B cal'method: T s - e

- i M- - . av
o - ‘ \ 1 ’ -
- S - T4

Vo \ - _
- s+ 19 ) T T

33 - )

e

It is not expected that all the children will learn the more -

. condensed forms. Your class will no doubt include children
o : o who will continue to use grid pieces or the abacus, as well
' as those who will learn to think through the steps quickly ’
and write the barest minimum on paper. - :

. MATERIALS | = -

.— flannel board and felt numerals (optional)

RY

e - — .masking tape : v .

o A : -- fof each child -~ - ‘ o

= grid pieces (from Lesson 6)

v place value-chart (from Lesson 7) - ‘ | B \
' + = Dblank pape; \ ' ( v
— addition slide ruie ‘ L :

- abacus ‘(optional) ,
—~ Worksheets 31 through 35 _ _ < L.

.
g -
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PROCEDURE

1

-the chalkboard.. . .

Y

Activity A ' . - "

€ e

Each child-shéuld have his ;I -pieces and T-pieces from
Lesson 6, his place value chart from ~Le‘s‘_56“r77, and ‘paper

for recording problems- - Maké two charts, \like the oné be- ~
low,.on-the €halkboard and/or flannel board,’ (Make the
upper boxes at least |5 inches tall to allow enough room

for three rows of grid pieces,) Write the pro?o%m 27 on

' *+6

. , A\
T's. s \
| A

. 27
+ 6°

- L

M

Ask one child to show this problem orr the first chart, using \\

~ his grid pieces and'masking tape. The other children should \
\

> show the problem on their individual cHarts .

should be similar to the first chart below.
’ [}

The result

Then ask andther child to record the,number of yhembers of
each set in the second chart. Suggést that he write the'first

row Of numerals near the middle of the uppér box,

s l's - T's - I’s;.‘

N I VA

DU‘/
g
oo
1N

ooon

. oooo
- ooap

i,

55




Call attention to the I3 pieces m the ones column of the
first chart. « - £

SHOULD WE HAVE SO MANY 1= PIECES IN THE ONES

COLUMN? (No)

WHAT

>

~AN WE DO WITH ALL THESE.|=PIECES?, '(jT’_rgdé

ten I-pieces for a 10-piece.) o \L
Have the Chlld who worked with the pieces make this éx

. change. |Ask the class where we should put the |10-piece.

(In the tens cotumi.) .Suggest that it is casier to kéep

track of which pieces represent the orlgmal sum and Wthh
pieces came from an exchartge 1f that piece is put—above

the others.

second ch

(See dlagram beloyv' ) Then call attention to the
art. ) /- '

/S o _

SHOULD WE HAVE TENS IN THE ONES COLUMN? (No.)

WHAT 1S ANOTHER NAME FOR-13? (T +13.)

WHEN

HAVE LEFT IN THE ONES COLUMN? &

[N

E TRADE TEN ONES FOR A TEN, WHAT DO WE

"'_

- N »

Suggest that it will be least confusmg if the numeral repre-

senting th

¢ ten that was traded for ten ones is written above

the other nlumerals that represent the problem

|

NOW HG)W MANY TENS DO WE HAVE IN THE TENS

COLUM%\IO (3 ) e

Now the o

A

~’

4
(o2}

T v :‘
harts should look like this: \ ' .
Trs I's 1k 1ts
1 1
~n ‘|oaon 1-
f ooa - .
'J ‘ i | Z ’

e ) ~ q \
oon ‘ é* '
oouo - \

. " ‘\
. “ 3] :) |
noao D)
i i
60

7

t




Have the chlldren do the same problem on their addition
slrde,rules and note that they get the same answer' Go,
through this same procedure using seveéral examples Have
the childreh work both. with grid pieces and with numerals,
) Some children, may need rﬁuch practice'at this stage, while

bthers will be ready to go on to shorter methods of recorgd- -
ing the process. S .. ‘
Act1v1ty B D g

- -

Repeat A(‘thltY A with two dlg1t numerals for both addends. .
Use these forms of recordmg your procedure,

. :." Tl R l!s N N ) Tls‘a : N l:s ?
. ~‘ ) . * " ) ;'1 R ' .)
. ‘, - ~
:R‘\ LN B \w
LN | [} i x
o \ L . ‘ L
. . 1\ ooaa !I
’ >00a )
48 . D /Q l : .
- . 1
¥ +25 |‘ )
- N . |
\\‘ : 1 5
. - y| ooaeaof Z;‘\ ’
\
. 3 :‘"‘ \ [ o \
- \ g
, e gooog
00000 '
URR .gaaq.
- g ;l -

op
o0
oo
oo

T .
‘ » | B ooooa .: 2_‘5 1

L)

»
-

~
-




e

-

I,
!
Suggest that the same problem can be recorded without® (
bothering with the charts. Keep the charts on the board .
while you do the problem as shown below o ' )
|8 IT + 8 M - ?
_+25 =-2T + 5. .
. ‘ 3T +I3=3T+(T+3) (3T+T)+3 4T 3=43
_ The children should find it easy to rel‘?fze this form of nota- -
(.  tionto the work they have been doing with the charts, .
. When you feel that they are ready, havq them do Work- * -
- Sheet 3' worksheet 31 . v N
. - Unft 20 Name. . : .
. 0 Work each problem. - Te s s , g
Ty i ) Nt .
" @, | & x .
N T‘ " \ &v . * . H
. Ut K 3 B
- : s TR S S
) i i O~ . (\ l_\l >
X ] -3 )
. = ~ ~ ¥
. & ~ A e
% . "‘. - - Fb ‘: .
. ‘: ~ TN - i
. 8 e . c - i
-~ ' U \-/ % &/ “::‘. < "
. ' 1] } \/ ,:'\ T
? f\\ /“\ Q i M . .
iy '(: " ‘: v le 0 ‘t- : t ¥
. - - L~
R NS ~ ~
- { \ LI * \: .\*J :“
8 ~ Tos ~ i
{3 ut L ‘; O .
‘ * “‘i ﬁ " ) l‘| ' Y,
+ ‘Y\ + Ll Q I ) o~ Q“ ;" N
LS £ 5| & *\:i FE% :S: ! L
[ ~ ~ ~ ! *
AL ~ 0 \9 —
I N E N R !
T &l 28 188 2.8 :
N . *! MR S ot -
L] . @ ' @ @ ) - * ~ .
oy " . -h . »

) ct1v1ty Cr,g, ) /; - . . .
Show thése morge condensed forms of recordmg addition tp o
the childrén, d‘évelopmgx them step*by step. Do not go on

. from one form to the next until the children bégin to under- )

‘ .stand .the earlier qne, byt do not expect proficienty at this e

N o 6’8 '.* : "t

- * v x . .
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CAN WE TAKE SEVEN |-PIECES AWAY FROM SIX
__I-PIECES>—{Nom)
v mﬁ?‘“”%"'ﬁ”‘”’w,% ‘ | ' )
- " 7. Ask how the problem might be solved. If no one suggests
— . imsk;ﬂ,_m
LT " 'W.,.,,W
o,
WHAT DID WE DO W:HLN, WE WERE ADDING AND WE
. HAD MORE THAN NINE PIECES IN THE ONES PLACE? i
T T (We exchanged ten l-pieces for a\"l"O"—‘-‘piggi.z e
. e
CAN WE EXCHANGE A |0-PIECE FOR TEN I-PIECES‘?\M&\
’ - HOW WILL OUR CHART LOOK?
Have a child make the. exchange.
T's I's
1A\ L=
L i R ]
ﬂ ” [ conoo
46 llw =
- =27 i
’ oon
J U pgoao
fy) ,.,./
.= Then write out:
T - 46 = 4T + 6 = 3T + 16
Now the chart showing numerals can be filled in, and the
subtraction can be completed, ~
— A \\\ //’ o
R T's I's T's I's
. i ‘ononoo
ﬂ 00000 3 \o
ogooo
w]

#
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. y , o
. . , ~ to understand the basic process rather than to memorize
‘ / mechanical procedures, Second, there will bhe tmies when
" the children will find left-to-right addition espe01ally use-
ful, For example, when they learn to work with multi- ~digit
rnumbers, they can get a quick estimate of a sunt by adding
only the numerals with corresponding place valye at the ex-
V. treme left. (In adding 8,330,411 and 7,138,499, a good es-
timate of the sum can be.obtained by adding 8/million and
7 million,) B %“"*m_*ﬂ._,,,_wm—_-——»w

‘ext write the follgwing form on the boaru: . .

M@ i ’\‘s,.,\ + /
i| . d \\ . B3 o« ‘
° | CON ‘ §
| Form 3 is a further conde\nagg? of I‘orm 2 but it can only &f <
' be used with adding from rigt Q. left—that is, the ones ST
column must b added flrst and Eﬁeq the tens column & "
‘ ) ‘ } i ¢ k_:,dv?ﬁ '
" Worksheets 37, 33, and 34 prov1de/gmetqce\xghfgding two- )
\ |  digit numbers __l_t_r_x__r_,e_gm;.pmf*—"(fhlld/fen may choase to use
o L#w,gw‘ +c=v%, charts, or an abacus. The problems are pra-

e sented in Porn‘ 2 notation, Help thoge who prefer to use
the longer form (Form 1) to relate it to the condensed form
used on the wdrksheets. For example, a child who looks at

, may prefer to use the longer form. He

, = ";T + 3 / >
’ 2T + 8 :
. | S : ,
2, \ \ 6T + 11 !
e, ' “
":::){“‘ \ f —_
=y 1 Then he can transien his results to 'orm 2, as foilows:
A j
o , e ————
53 13 ! i 43 T
+28 or +28

o 60 ! '
H i 60

s - !
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Finally he can get his answer by adding 60 + 11 in the verti-
cal form. This should help him make the transition to using
the more condensed notation. T ’

. Worksheet 35 providefs a review of estimating sums. The

' children may“use anyimethod of %ﬁtion that they prefer.

-
i -

/N’O‘i‘F Have the children save their place value charts for

- " Lesson 12,
o
o
w“‘
\J‘/
e ‘
]
T ] i
Worksheet 32 . ‘ ®orhsheet 33
Unit 20 Name tmit 20 Name
Addtto find the nnswers.é Add to find the answerps.
. Sample problem. ——
/
; 43 48 51 Tose -
- 28 + 23 + 16 ¢ & 48
1 /f /3 167"
! 60 &0 (X 70
e 7/ N 73 , ' 30 B
39 18 e 69 ; 52
s 12 18- - + 29 + 38
— e r <9 .
// -/z- Z Jo fo
5 3 ¢« 52 =y
_/--".‘ - - -
P e L2 9 90
,m/
*4

ERIC

Aruitoxt provided by Eic:
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’ . > ““‘bs\: . “ / ) B e e
Worksheet 3 S _,,,---e'’u:)T!;kTs%(q)—m—-’1 Name'
tnit 20, \ame e - ) -
. - Estimate your answer before you add.
Then work the promc*'
) Is your answer LlOSC? . ,
19 4. Lower Upper. Lower bpper
- 15 + 18 estimate est imate estimate , estimate”
. /4 . 12 60:'< 671 < 70 5'0 < 59 < éoﬂ
20 - fo - + 10 < +12 <+ 20 /0 L 216 < 2_0
l 2 I . - g
3 72 0479 < 90 bo<Ts5< 80| —]
A . - //
" ’//
’ 26 4 m < Qo ||[#oK 4 < B0
/0 +|8 < Zo~ zo < +23 < 30
. €0<90</00 bo<é9< 20
. 45 64 \
. + 35 + 2‘_]" 3 ) X
A /0 “
\ 44 45 /04 "6 ¢ }0 204 §2 4 30
\ ~ o e IRAC N 4 + “ G + 39
/m 30 9/ ,.f/_.?_—"‘""/—— 30< 44‘0’
! . : 504 b2-< 70 59« b/ <70 .
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4
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Fessom 127 SUBTRACTION WITH REGROUPING

) . - « ‘. ) ‘—& - o '.“mr«.::wmm
In this lesson the algorithm for subtractmgwxy,l‘tgmgg;roumng:_«wm,ﬂm A
e £ ] e
1s developed. The gnc‘ia_mg,aessaﬁrom T&Ss0n 6 are’used
4 TR B .
agai nﬁ‘ NPT g h'ﬁ.‘*“whﬁ‘ et
PR 5
,,.w;niwa»”‘"‘w
e MATERIALS :
_,.-f"‘" -4(
— flannel board and felt numerals (optional)
R g
ol ’m‘:f.\"Au
— masking tap(i '1‘“”"',“0“,,-“:&'«&3
- e i "
m"'“’”“'

—- for each child, zgrens="

[RPRT e

ot ">
~ grid pieces s{ﬁg@m“Lesson 6) b} -
- ngee*’%;’glue chart (from Lesson 7)
<o . V> £ blank paper
™ ~ addition slide rule

}‘,,\xﬂ"’ T — abacus (optional)

~ Worksheets 36, 37 and 38

PROCEDURE

Put a subtraction problem and chart. sifilar to the ones be-
low on the chalkboard .-nd/or flannel board. Use the |-
pieces and |0-pieces to demonstrate the problen. The chil-
dren should follow the demonstration by manipu“lﬁir}g their-
grid pieces on their place valu’é//ch"arts‘ i T

N
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CAN WE TAKE SEVEN 1-PIECES AWAY FROM SIX

l"{ IECES™ (NQ_}‘)_, I

“.}m s B S K b o ey, h e pl o]:

; d A et
; TR g <. . 'A S k ow t h : .

F" i h, S"k - L

it
\ - e

“ras,

WHAT DID WE DO W:HEN WE WERE ADDING AND WE
- _HAD MORE THAN NINE PIECES LN_'\I'\HE ONES PLACE?
meT T (We exchanged ten l-pieces for a\1‘\0=pie<‘:e.)

CAN WL EXCHANGE A 10-PIECE FOR TEN |-PIECES? .

. - - HOW WILL OUR CHART LOOK?

Have a child make the. exchange.

T*z I's
[‘ NMy oo
B RENERE
lﬂ ooooa

46 Uiy | =
- -27 n
ooo
J_J goao

-

" Then write out:
46 = 4T + 6 = 3T + 16

Now the chart showing numerals can be filled in, and the
subtraction can be completed. ~

v —~ T's I'g T's its
158 agonooao
oooao 3 \‘D
DDrODD S
46 1 o 1 /éD
-27 n A
' nooao l 7
L nag
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B } 7
. |
] - |
. : 1.
. - tHave-theShildren do the same problem on their addition :
o _—slide fules—andnote-that-they get the same answer." ——
- /(’/ - ' 1 &
. - Take enough time here to be sure that the child¢en under= \ 1
) 7 . stand that numbers can be represented in many ways. Prob- Rk
/ . lems of the following type should be presented. : ‘
.. . - 37 = 3 tens + 7 ones = tens + |7 dnes
Tt i ) ) . . . T ] -
. - 25 =2 tens +.-Sones = |ten. + , _ ones. . ;
- - - . - . . ,
: . The first part of Worksheet 36 should be worked .now if the "'
Lt . .+ children seem ready- for it. . | —_—
e ' R - ; 5 »
.\' ' i . . . worksheet 36 o
R AN . N / “tnit 20 " Name . .o
- " FIIL in the boves« U '
. 3 . : . B *""-\*":r__*, ., .
\ - . ) ) ' 49 ‘:T D E: 3T + . ] ::_:,_:;, .::.._., TS .

. R . : . L . : - T
\\\\ - . . . ‘ _2‘7 :@T .»_!7!: 1T #+ ) . - . , .
.. < T : .. s> - i
- N 4 5 - N /l\ M . - : - A O.

. . >~ . .
N - 38 = T o} = T 18 - N
- | 72

\ - - ygeryour piecestand your place value chart. e ' .

‘\h " - . ’ o . ——
. . ' - . T's 18 T*s 1°s . T*s 1§ o e

- ' T6 |0t f —p8—i—2 RO T ) -

5 o : . i . ' : Sl :
“ ° \ . - -2 4. . 9 g1 3 o .. o
-, 5 R _________"____I ~ . R ) ..
- . i ) | e et ., N Y
: - ' 13 é? /B 1019 : ,,,.,,.;::'w’““"T”
~ - N e - o i
. - IS - ;
’ : ;£ R -M‘Ww N
- ™ 1 e MTESERS :
- . ey 3‘___{’,,.» 2 .
- . (g&ﬁ«,—i/ 2 | 4 83
? /‘ﬁﬁ’-’"&s ol' i1 -6
// h - - - & -
S 5
g15 /17
- . .

When the childfen hav"\e worked several problems using‘ fhe
charts, show them wails the procedure can be recorded with-
outsthe charts. The following forms are suggested. Don't

oo R4 ‘.ufg'e ‘a child to use the more concise form-until he is at ease - o -
L - with tlig precgding ones. It is not expected that all the-chil~ ,
dren wi!{ be able to master Form 3. -~
) . . ' ‘\\, : ) . i .
N . N . . N \ " . 3 A . «
- . . ' @ . ' i : -
R . ‘\\ .. ‘ U B} . 65 »
\‘l Y . . - B
b ]
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o

Remind the children that- subtractmg 27 is the. same as sub- °

Tiracting 20 ardthen sSubtrae it gt s Wiy, WE.CaN, erte

the subtractlon problem as — 21=7-

Form |: - . ’ . Ca
P 46 - AT + 6 _ 3T+ 6
- 27 So-2T = 7 o1 - 7
. | B ~ T+ 9 =19
; . Form 2: ) ‘ N
e 46 _ . 40+ _ 30+ 16
N -27 - -20 ~ 7 220-- 7.
) Form 3: '
R - . 6. cL .
/ o 3 /6 46 » S
! - 57 . ) and. . =27 j »
S /9 N N
N o T,he children” should now fmlsh Worksheet 36 and do Work- o
e * sheets 37 and 38. Worksheet 38 reviews the'inygpge re- - - o I T
B .lation of addition and subtraction., _Mgst children Wwill need - ——
. extra paper to complete the problems and some may wish to LT
K use an abacus, placé value chart ~and grid pieces, of ., e .
Minnebars., B oL




PAruntext provided oy enic [N
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worksheet 37 . Worksheet 38 .
tnit 20 Name . tnit 20 Nime
Finish (hese problens. ’ Puteach numbér throuzh the machines:_36,-23,-72,-18
S 15 Sample In *Outr
————— ~
; N R Y i T8 7
f 47 _ 4T + 2 31 v 92 1 N 'ZZ'.\
T T - . —
e - IR ol INETIEN IV
. 48 4
94 C9T - 4 st [l : DR
= = In Out
- 39 - 3T - -3t -9 - F -
. > T, 9 @ $ - . 3§‘ 63 ]
- — = -
ST+ 5 e - 23 56 .
’ i i) 72 99
) » : 5 18 4S5
e | SR —— ; —
- = = e . In Middie Out
. - - 4T - ear -7 - 0 ———
) 47 4 77 o ” | 36 z/ 36
- /T+ ¢ = ‘ a3 | g 123
) . - 15 -
e - ), 2 1§57 |12
: . s | 3 /8

- 38 -3T - 8 =-@T -‘
- N . v
L IT+2 .= v ~ ]
:’ t - _ - "' I "“l“‘ T
] g . ‘ N - :
» &
- 0y > A
- - . e a -
- . _ .
L3
+ . "
¥ _ X .
. L
o ¢
. ‘ = ) .
' . 2
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P . . N
Lesson 13: POWERS OF TEN; ADDING THREE-DIGIT NUMBERS
The children are introduced to the notation of '1‘0 ,' '1‘I ,’anci )
= — ‘“TZ’fOT—Cn'e'"'ank 'Zmd one hundred, Then they ada"ﬂ-{féé‘:"‘-' T
o ° digir numbers using theYrocedure developed in Lesson 11.
- MATERIALS \
) - gnd pmces (frqm Lesson 6) . .
— abacus . /
- ~ labels or tape for abacus o
'~ Worksheets 39 through 42 - -
. PROCEDURE: - . :
Activity A
On the M&dr@wdrmmren s grid
pieces. . - o ) N
S s { p— \
T
e .
© - ' \\:_ N
Write the fo-llowmg table on the board and have the chijldren
flll it in. e e
. n»lm-ﬂ“’" wl‘--““w‘v‘m“) ) = &3" -t : "
N " |awe="""0nes = |l ten - - oSl =0T 70
B -w&M’ . .
/.;ﬂ"/"’ . .tens = | hundred T =1T-T .
'Y - )




Nz

£ " Explain to the class that bscause it takes T (or ten) I~ pleces
to make a |0-piece and it takes T (or ten) .0- -pieces to
make a l00- plece we say we are "groupmg by tens." -

-
=

I e

Dumg_j;hegiollow.mgﬁdxscussmn»,«label~the~d1agrams that you
dréw earher - o

<

WHEN WE GROUP TEN I-PIECES WE GET A IO-PiECE.

. | - . '
E CAN CALL THIS PIECET ., THE T TELLS US THAT WE ot
‘ RE GROUPING BY TENS, AND THE | TELLS US THAT WE
“ i AVE GROUPED BY TEN JUST. ONCE < :

‘ NOW SUPPOSE WE GROUP TEN T - PI\ECES (Ten tens,) ~~ - =7 7]
: WHAT CAN WE CALL THAT? (12,) .

TIIE T. TELLS US THAT WE ARE GROUPING BY TENS, AND
THE 2 TELLS US THAT THE PROCESS OF GROUPING BY
sTENS HAS BEEN DONE TWICE.
WEHEN WE ARE GROU"ING THIS WAY, WHAT CAN WE

CALL A [-PIECE? TI.ET US WRITE DOWN A T TO TELL

US THAT WE ARE GROUPING, BY TENS, . )

¢

NOW,_HOW MANY TIMES HAVE WE GROUPED BY TENS? LT
. (None) oL M

e -

WHAT CAN WE WRITE TQ TELL US THAT? <T“? )

S Bach»chlld should write '1‘0 'l" and T2 on all the p1eces in
‘ . his set, Call atten’tlon to the fact that T2 T: T, and 100
. are all names for the samé Aumber. T .

. 3 _4
D e L By the same prodedure,_ other powers of T suchasT , T , ,Ts,

T T—gte.. can be explained. Do this only if the class expresses
interest, >

-

Explain to the children how to read T notation:

i

. . T is "T to the zero power." ' IR
| \ .

T 1s*"T to the first power." . : .

T2 is "T fo the second power,™ etc.

LY

<




Y

. » / .
However, we sometimes say it a shorter way:
v . A ‘40‘ - :Il 1" ‘
: is =T to. the zero.
- o X
. T is "Tto thevone )
7 is'j "T to the two ‘ete,
N - : C S
When the childrﬁen' study the T diagram they should find it
! a—— ’ ; \., 2 ) . .
—— easy to understand why T is cgmmonly called T squared. "
(- . e : L, : .
Activity B ‘ L C° . . ‘
. . o : ,,“ . : -0 | 2 - - dl
L Label an abdcls with the powers T , T , T , and higher if -
you desire. Also label the places:l’, 10, 100, etc. \”
A : )
1N 0
BN N O A :
) - ™ 12 ¢l 0 ' e L
\ . -1 1000 100, 10 I : o . —_

Wofksheet 39 . £,

Uniit.20 Name ) . ;
x\ . . '

(‘unn‘:ct alt the names for the same numbers.

hundred ' }
one

ten

1

o /
30-1“ ’

200 = [Pg) téns 40'"’=1‘l
1
. 300 =tem 60 =1‘l . ,
= 1
.. 365 = 300+ 60 + 5 = 31‘20 ‘51‘3;1:0
Y
.\,\ 92 = @+ 10 *@:l:ﬂrzlr‘ .1~°
s s - ooo “@’_@i@lﬁ'@]“ ’To
T . 16u.

N .
Show a number on the abacus
and have the children write on *
the challghboard the nu/meral in
the following form. :

300 + 40 + 5

3T + 4T'+ 5T

345

i

Repeat this with different nu—/ .
. merals until you feel that the _ -

children are ready to complete
Worksheet 39, .

-

.

e

FL I



, ) ActrvrtyC T ¥ / . P < .
'_/ A ) Put’thg followmg problem on/the board and have tbe chrldren -
‘ . ) gurde you in solvmg it. /Eﬁcourage them to use the1r Te 'I‘I i .
v ' . ’ 2 * . ) ws
i . e and T pieces if they vxlsh o _1( )
b ( 72 ! 20 -
. : 400's . . 10's I's i}
‘ /,-\ Il ’ ’ N ‘ t.v
t 1 ' 324 N 3 ‘2 - _l-l'
» +538 5 » j3 L] ‘\3 - *
I i 't-
. . 'Alsol record it this. way: .
.. “ :, . . . . . ~ ‘ 0 . . - .
g , 324 =300 + 20 + 4 = 3 jr 2T + 04T o
e 3:5‘38 = + _500 + 30 +78& = 4 STZ. + SF + 8T0 . N
‘ T T oo o 0
ot 800 + 30 + IZ, = 8T +' 5T + 12T -
'r\ ' / u
Ask the chrldren if they should have so many onef; in the ones
. . - place.  Have thém- guzde you through the regroupyfng, and un-
‘ - der the prevrous answers, write the follow,mg * ) :
S Lo -~ . . S I
L -8-00_+60+2'=_862'= +3~¢
. R, * Some chlldren will be ready to record the1r probl ms i‘n the Sl "
o n ) shorter forms: \ . . . )
¢ . L Y
4 . .- . . 324 o 324 » 7Y 324
T B ¥838 0, 4538 4538
o e 12, - 800 .82 T
. ' P50 0 ¢~ 50 : ‘
' ~ 800 . 12 . ‘
N ( "——_‘ ,. - L . -
- . H 8§2 . . 862 ’ o - * f
) ) " ' L4 ‘ »
» ‘
» . . N - - v
( o« ' e .
iy e a 'L T
) ) . ) -~ } , v ¢ .7| R
~ ’- .
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i )
| . ) : . .
| “ : :
i . ° " * [a)
.} vdrksheet 40 - ) . X .
.ow, T ey 20 .« Name 7 :
N R . S .
Flnd the suns . N Give as much group practice as
‘ ! =, . necessary with three-digit addition. .
?i; o , zg .. Be sure to include regrouping in the
. Feg - / 775 ones and tens place. Then have
, .. . © ’ * |. - thechildren do Worksheet 40. ae
ry - . . . bl - ~' .
. s ' ' - ] _‘ " ] s
- . - Discuss three-digit subtraction q
A , problems. in d similar way. Be sure’ -
R R 162 ’ that.you dfo enough demonstration .
. . . 7 . )
, _6[‘%2;7' . 23; e _ problens ‘that the class has no dif- -
‘ . T R |, “ficulty following the procedure, o
. oL . e S . though not all the children Jmay be
. C - S . dble to do it independently I‘hen :
RS- B T L) ‘ ‘have thle children-fill out Work- . - ‘.
P I ‘Y t . .
"349 Co _ si2 , © -sheet 41, . , . {
. 217 T 419 ; ' ‘ U N
566 . 76/ , Have the children do V\}‘orksheet 420 N )
e . | ~. which gives practice. it the addi- ‘
. N T . | . tion and subtraction of three-digit =~ -
1 N N N . '
\ . N ; :Q* . numbers. - They may use'any de-
. : J .mred fogm‘{o recor? the operatlons . N
‘e . ' !‘ r ] _e. ’ \
e . " - Workshee t' 42 L T
Fprioheet 41+ . . . Uit 20 Name: ‘.
tngt 20 - (. \ame 5 Vs . . v -
2y i e . . ] ’ The school I;hr.'l:'_v has 532 books.
: Find the Aifférenves. v h 218 hooks were taken out. : .
T *l How m:nbv bool\s are 1807, :
S 12, . e d
i 647 (424 . \5'3“ : AR X
- 226 : - 193 -217 , ‘ - .
421 REE ' ‘314 _ .
r v Pl ‘ ) . [ .
@ - t - i -
. . . . y 2, . A squirrel hid 58 acorns in one tree.
N . T . A Hle hid 61 acorns In another tree.
. - 3018 T bn . oW , . Hml mapy :lcorus\i did he hide in bodh trees? : -
- . 3 663 R M“ . A J.JW‘ .
: N - 81 . - - 27 " roa 58 &« |
’ 272 3449 46l % S '
S | - /9 S 1
. t * b |
1 4 / ’ ;‘ ‘i v * o 1‘
. . . |
. 3.2 3. Tam picked 222 blugberries, 1 LU
RN LU ‘ Pred picked 228 hluebherrfes. |
“a 136 ! How many (lld the two boys plek? '
N 29/ N B 2. z Z . e
. " L 6‘5 o - : v
. : . : \ '
., — 0 . =t — —
) (] N " ¢ °
\‘l ‘2' " L ,’ . ’
ERIC . -8e CA .

b -
S . ’ .
’ b N . N \"
. . / N . . . - )
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SECTION 3 m HER STATION [ ™ AN R

/. , ‘ R AN \ S B
/ & \ \\; S

-

. .PURPOSE _ L e NG

N . ‘
— To provide a meamngful cohtext for the pracffee- of addi\-}\ N

X
tion and subtractlo\n : \ ~ SR \\\\ SRV o
. ~ . P : ty - TR

N R N

. . . — To ohtinue devel"omh the tech ques of“measurement \.—»‘x e
in this case wcrking : fh"“tempera u&cevm@\s“eed and X

L humidity, . SN T g

\ , ‘,v" ot x,\ ‘3\‘;
\ . [ .
\

| ’ ' — To present methods of collécting and orbamzmg weather ,{’ﬁ 5L

N . NN . Coaw
y data . i 3

} N ) - ) ' bl \, A & } P

/ s N é‘.zt‘«%

« = 7o 'nake the chlldren aware .of how temperatur wmd NN

- ' speed~and humidity vaxy over a perlod of time,

S, N - - O
o, » N oot X
\ - . P £
-

\ COMMENTARY N S TN & N

,:.,',

a2,
&
N
/

|

Se

. P <
\\ . ~ . - e i
. AN \ L 3

N B - ~ ] .? ."r‘

\ ’ In this section the children learn to- readat{le mometer ‘“,qaugi

\ - the speed of wind and determine relat1ve hum1 lity.. 'L‘hey Sa

simple instruments to make these measurem/ents“ SN ?:,% i

'\\ \\ N \ X NSNS

\ _ The information gathered by the chlldren and that \f‘upphed by - =

= - the Student Manual! is used to practlce addition: an subtra\ctuon\ S
v " “The development of these computatlonal Sk\HSxJ.S the maln

' objective of this unit. The weat statibn serves as an 1n\ter-— -

) esting device for improving the child*s. skm\m workmg w1th \f‘ R ‘*«g

¥ ) - larger numbers., The children will keep dax\y weather: records NN

' _ \ of their observations." They should keep these eoords for at - . L

. least two weeks and may W’Sbto;eontmlie recorth for\ NN N

"\\ longer ‘period of time, . . ‘\\k L N WX T :‘,{\:\}:

R wmmw.e SN NN
\ \ '\ 4

~

\
o F -
v.‘;g‘n/y‘(i‘fﬂ;f 2
/
/

é, v
{‘* "‘f“ *ﬂgﬁ"
:{.,3"" .
Eollel «

e

y

)

-

=

‘“ ' ‘ , iI;Zsson 14 _providés an mtroductlon to Weat er termmologwby G -
) . . \ \ ving the children claselfy aescmptlve wo:ds abo\ut th we\athe\

N into sets. Lessons I5 and 15 fagus on the us goﬁthe ther{nomg g
\ - \ter. In Lesson 17 the children_ar \*v{eg:]t W y‘s ‘ofmedsuring \ v . N\

N he speed of the wind., First, ~¢hey their own ok s\ervatlons\ N
f smoke drift, flag extensm\n “Yree ﬁtove ent, etc. t mal\e\ ,\\~ \.\\\f ‘
rogcvh approx1mat).ons f the w1nc{ speed\ ‘Th apnroxxm tlons R \\i\
eg/efmed when they learn to use an tanemomet r. (an-uh 0N

. Ny NN N \\ N

[— ' In Lesson 18, the chlldren learn about mmsture in the air, \h\\ N

\\\\\\ N
- - S s N\ \ SR

. N ¢ - a4 ‘ : 73 N
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L-sson 19, they are taught ta use\a smples’hvgrometer to Wﬂy,,f—:?
" .- measure the amount.of moisture-inithe air, %\""‘»».,/ - 25
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T ,,j‘ge:"‘ ﬁﬁgﬁ““ln\thls section: 11t/tle _attempi is mayle to explam why and o _
S {% "-q‘ /heyv“t‘he weath r 1nstrumentsqurk uch explanations will
) % __belsought by,\ the children in %ater grades.
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Call

- . = /”/ E 14—""/ - X
N . The chlldren complle a\ sLoiwems they can use to d,e,-/ o
N, 7 eescribe the weathx,r -These, words are tho\ classszed into o T
three sets: wo/ds dealing wi‘.h ait- movement swith—termmer— - - —-- P
/. ature-and-with water (morsture Mithe ait)] The Jburpose of . N “:;
th-l’S dessonistQ direct thé ohlldrem‘s\attentldn; to awvari- = =T
7/ e =
/. et\y\o“f weathér cohcl\lt/ox)(g that they will Ta \ 0 mica: ————
... Stu‘e f\ e )\/f”: - ,.\\ i
. PFO"‘"DI/JBB ...r_._c__;"“'_ Vooml e A :
! — - . \N““‘:‘X—_:vvg.’"‘ - ¥ i . :

oy

. )etter, a friend who-lives faNaway. In this letter they
/ “RFant to telT"E\mMr,;g d what kind of weather we are having

. . .
fe - e . el
<

‘..:., N - \
- - N—s._..;\‘, . .

- \Tell ;he c rldren that Ain the next lessons they are going to -
\study the weather .They ‘(\qll build é weather station that ST
W1ll thelp them observe changes in the weather. They are_
gomvg to. learn. hezy ta nse, the mstruments in their weather
si:auon and how to record wea/ther mformatlon

K N i

/
Fell th:ch‘/ilch,en“tc“pret“e”nﬁ"fm they are going to write a

‘\toda,y. - Have them stand“at an épen window and think of
words ta descmbf the weather. As suggestions are made,
list the. words s_cnthe chalkboard.. A typical list might in~- . o
clude such words ascool sunny /ree'gy,, clear dry. ‘

- /e‘

N\ - .
Tell the children that you are going to-make a\dlagram bk =
thréesets 6ths ¢ chalﬁ.board One set will con}a{n words ~

N 4 \‘\-

-thattell about air movemenic v the second set-will have word§ \\
that tell about water in the air and, the Tast set W1ll have ; Ty
words' that deal-with temperature R e T T ! T

B i ‘.« -

Draw three mtersectmg circles oh the chalkboard //; ) S

T

"I \\-~
At mmovement v

_cool
20N -

. sumy /|,




Let tbe ch\ldren decrde in whrch <.rea of the diagram the

e "\,_...::; words already on the board belong. Write the words in the
S 77T diagram according to the1r d1rect10ns
T L FT - - s o .
- ST ‘,‘,\\ ““”Then ask the children if ‘they know of any other weather ) A
R “_words-that might be-included-in-the. diagram. Below are -
~ S some of the words the children might suggest. (Obviously, ‘
f el no class will think of all the possiblé-words that can be e e

used to describe the weather.)

' il clear 's’quall ,
calm = | : rainbow . L
. chinook™ - hurricane |
\ TS WANAY e eestOIRAAORET T e~
N wrnd-chrll ) . blizzard T
N suljmy - thunderstorm ° oo
N breezy : . ice * '
\\ heat wave "7 snow
. \ frost : E \ sleet ' ST
- ~ ) .. freezing - -t discomfort index - .
& K\f\lot . humidity
) ' cdld wave - . rain
R . thunder " cloudy
. © dew ™, _ dry .
) ) r drought ™~ _ fog B '
r\\ i . &8 précipitation . - mild

-«

Allow the child who makes$ a suggestion to indicate where -

~———in-thé diagram that word should go.. You may wish to sug-

. gest some words and ask“the children to tell you where they

' should be placed on the diagram. Help the chrldren spell
the wotds if necessary. Do not be too concerned with ac~
curacy of placement especially since the classrfrcatron o)1

~ many words may be debatable. The main purpose of this

| . activity is to call attenticn to the great variety of weather

) conditions and to the interaction of different pro“ertres in-

v ‘ determmmg them,
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Lebson !5"*"RE‘ADING THE THERM@METER M,_,d/"“"’; T
In tFus lesson the chll‘dren learn tor reacL the thermometer . /’
z and/to record their reaéhngs T
. Pt SO ’ - P ‘
MATERIALS T - . i P -
<. ’ ’ N : - e m s
) — | kit ther:mor'neterl ) o ,.4’5’»// 7 A - —
— transparency of thermometer}printed original 1ncluded — .
- " on page | I7) ° T
,— overhead prOJector - : : .
R T __.—-————_""'/
— large’ demonstratlon thermometer (optlonal) 6 oo
« — red craycns, | per.child -
N ’ . — Worksheets 43 through 48 -
NG e
B \ \.,.,»_"1 \ .
N PREESARAT-L\ON
’ If you do no\h"ave“a‘rr"overh,ead pro;ector you could draw a
. S large thermometer on the chalkB: o”ard—,-..or_y_gg&may prefer to
make a large demonstration thermometer. The ms'f Ctions
- for assembhng one are given below. /-«*
l. Copy the transparen¢y thermometer on a large piece of . s
o tagboard. Cut slits about one-fourth inch by three-fourths .
inch at the top-and bottom of the mdlcator column on the *
. tagboard. i .
. v AN 120 .50 )
2. Cut a piece of twill-tape 110 F
to a length twice the dis- " roc 3| |40 ]
_tance between the two slits, ™ 90-31E ,, 4
.plus one inch. Color one- AN ' 80 = :
half the length of till tape \ 70 = 20
. red. _ “S0FHE -
J ) . ’ 1E-10
/ e Gy
: 3. Run the twill tape HE o
througzy{hts and join e
.the ends together firmly. HE-10
— =~~~ "Théloop of tape will slide H ~
. w—._. - _sothat youcan set the ther- . 10 __.—20 \
- . rometer at different tempera-— 20 3HE 30 .
/ ture readings. ‘
0




3

Tell the children that they are gomg to learn how to use an
instrument that the weéatherman uses to measure how warm

or cold the weather is. Hold up a thermométer and ask if
F —anyone knows what it is called. (Most of thé children-will-—
gaf/’ probably know that it is called a thermometé'r”.’)'\’:ﬂ

Y &.
%
/
I v "‘f’?

"’?f Exhibit the large demonstration thefmometer, show. the
*53;,/ xtran“sparency with the .overhead projector, or point out the
;.,;3/—/ s thermometer you have drawn on the chalkboard. The scales

on this thermometer are the same as the scales 6n the ac-
. " tual thermometers-that—the—chlldren-w-rl‘l—be“workmg with~ -
!f .. later. To the left of the.indieator column is a Fahrenheit
: scale. There are lines every 2 dégrees and numerals at
f I0-degree intervals. To the right of the indicator column is
| a Celsius (centigrade) scale, marked off with lines at 2-
i degree intervals and with numerals at I0-degree intervals.
I .

' Use the Fahrenheit scale, hut explain briefly to the children
that the Celsius (centigrade) scale is used by scientists and

by the presence of two scales, cover the Celsius scale with
a piece of masking tape. | ;
{

“ " Tell the chrldren that you are gomg to set the demonstratron
i - thermometer at a certain reading. Set it at 30°. (To use
[ the transparency, cut it along the dotted line and lay the

\ half with the darkened indicator column printed on it over the
K "; half with the thermometer on-it, To change the temperature

. | one can tell the, temperature indicated on the thermometer.
‘ _\\ You may have to explain that to read .a thermometer; one
‘o ‘\ should look at the tqp of the indicator column to see-what
\ & mark-on the number line is next to it.
‘Repeat this procedlire, choosing a succession of increas- |
ingly more difficult readings, for example, 40°, 20°, 22°,
49, 09, 359, 39, 259, 399, Tell the children that in some
places the thermometer reading goes below the zero matk in
wintoer. Illustrate this by placing the demonstratlon model
, at 5~ below zero.

| N
| . . - a
- 1)

\- 2
¢ \ - U N
§ .

by people of other countries. If the children are confused - - -

| readings, .move the indicator column up or down.) Ask if any--

o




WHEN THE THERMOMETER LOOKS LIKE THIS WE SAY"

THAT THE TEMPERATURE IS S5 DEGREES BELOW ZLRO

SOMETIMES WE IUST SAY "S\BELOW *
Show other below-zero settmgs and ask various students - A
to read the temperature. Be sure that the childrén's -~ ‘ o
* " responses.include the words ‘below zero. ! ﬂ_,,_._r»'«/’“""‘"“"—*——-———

Py

Tell the chlldren that . NOW-you are gomg o give them a few -
more temperature settmgs and thlS tlme yom.\ re going to write
%their answers on the chalkboard. -If, for example, the setting Ce
you give is 20° and a child gives’'the correct response _print -

the following on the ¢halkboards

LT - B _ T
»' ."° . Twenty degrees ~

e - SN
Then ask the—cffiﬁr?eh’/ N

A HAT IS A SHORTER WAY OF WRITING TWENTY" (20.)

L ——

Place the numeral under the word, *~ =

MANY PEOPLE WRITE THE-WORD "DEGREES" A SHORTER
WAY, .

e l

-

Place the symbol O after the numerz Now you will have -
is. on the chalkhoard

'I‘wenty egrees

o . -7 . PR R . .;.‘:) :,_r:"‘-
Repeat thlS procedure u.sxhg other above ~-Zero readmgs § - Ty,

After mos/of the chlldren have mastered the symbolism, set
tl'h?demonstratlon therfiometer scale at 10° below zero, Tell ’
e children to think of the scalé on the thermometer as a
number line, Turn the demonstratlon thermometer- 51deways
Draw a number line on the»chalkboard Number séveral units
to the right of zero and then ask if someone can tell you how
to write the numbers to the left of zero. When the children's
memory.of negative notation is$ refreshed, have a child write

<




. the demonstration thermometer reading on the board (=10}« . ° s
' Change the selting and. have another child record-it. Then ’ .

return the thermometer-to-its—vértical position and provide
several more examples of below-zero settings for the chil- .
dren to record. (Be sure that they understand that it makes =~ =
no difference when you change the position of a number line - -
_.or a thermometer from horizontal to vertical.) )
-— —Have-the-echildren turn to Worksheet 43. They will seé that

on eath thermometer the columns have been drawn in. »They ot N

are to record the temperature readings in the empty boxes;be—

low each thermometer. This activity continues on Worksheet

44, On Worksheets 45 through 48, the children will find the'

temperature written in the boxes below the thermometers.

They are to use red crayons to draw the columns of the ther-

mometers to correspond to the readings.

worksheet 43
Unit 20

-

120@

3.8 % 8.5
l-llll.LLLthJJJllh}:llﬂL].

3
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3
ulrux'l

-8 8

-
o
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Worksheet 44°

5 ' . 13 - . s
Name __ = Unit 20 Name . . .
. »
'_‘i —
110—= ! =
= 1o—
= i =
100-= - 100-=
= =
90‘2 90.5 :' .
80—= 80~=
= = -
70— 70-=
=, -
s 0=
= =
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Lesson |6: OBSERVING TEMPERATURE CHANGES

-

"In this lesson, the children:make adtuad thermometer read-
" *ings and record temperatures on tables and graphs. They

study temperature variations throughout a day and begin re~ .

" cording data on their Daily Weather Records, This lesson
© will probably take 4 days.

MATERIALS .  » ‘ '*

— 14 thermometers.
= _red crayohs, | per child
- 'masking', tape - -

- ‘Worksheets 49 throggoh 59

-

“PREPARATION .
Thermometers should be placed outdoors on the porth, east,
south and west walls of the school bu1ld1ng. ‘Use masking O
" tape. If you cannot find any place to which the tape will
stick.,, tape each thermometer to the top of a large carton.
Before you conduct Activity B, have four rehable children
place these boxes outdoors, alongside the approprlate wall.

- Show them which is the north (etc,) wall the first time so
N they can find it by themselves next time, Tape a fifth ther-
~ mondeter in a corridor at about the average eye level of your >
" class. ,
PROCEDURE. S
R . ‘ - N * * 1 !: ) ) o
Activity A . Ty 0

- Give a/;'t’hermometer' to each l;roup of three or ‘four children.
Ask each child to write on scratch paper the temperature
reading shown on his group's thermometer. The readings
made by different groups may vary one or two degrees be-

» cause of differences in the thermometers dueé to manufao— -
turing methods. Show the children how to hold the thermome-
ter for reading so that the top of the red column is at eye
level and directly in front of them. Have them try holding

_ _the thermometer higher and lower than eye level and to one
side, in order to see the%dls..ortlons that can océur. Also,

N




at the bottom. To illustrate your point haye the chiidren

place their thumbs lightly on the bulb and then observe .
what happens to the liquid column.

1nstruct the children not to hold the therm;(meter by the bulb 1 .-

Act1v1tyB ’ T _— S e

Now have the ch1ldren read the t.emperature on each of the
thermometers that were placed in--
porkseet 49 Nane . ’ doors and outdoprs around the bu1ld-
' ing. To avoid confus1on ., divide the
N . class ‘into- groups and send them out
Read the temperatire on each of the thermometers. .,
’ Record the tempeintures here. at intervals. The children ShOUId t o
'a R L . take Worksheet 49 with them and re-- )
' : . gord the readings on it, It may be _
l . ‘necessary to remind thé\children o
. : which is the north s1deé\u:he build-
_ ing, whigh is the south side, efc,
o After everyone has had an dppor-~-- ‘
East tunity to make his obsefvations, =
. : | conduct a short discussion about .
the dlfferences among the tempera- .
. _ . tures they have recorded. Some .
. © South - factors influencing te:-perature dif-"
i ' ferences aré’whether the thermome- —
ters .are indoors or outdoors, in the ‘
. e | : shade or in the sun,

A

’ _ North |

Have the thermometers brought-back

i ihto-the classroom._Set aside an. : -
. | ' . “ | area of the room where the' weather -

. . ) instruments can be displayed when '

; they are not béu;{l;rs;ed This will .
be' the weather station, Perhaps one of the &htldren would '

like to make 551gn for the weather station, . : S
-.«-—f ; " Tell the children that the next day outdoor readmgs wul be
‘ ' taken every hour, and they will record their observations on
s/ N graphs and tableg. Say that later they will learn to use
" other instruments to make other weather observatlons. '
; ® . el
e Activity C o .8 ‘ a

. Hall
Ela

. The next morhing have a thermometer put on each of the four
' siges of the school building as you did for Activity .B.
|

. - . .
T . Y . e
+ - ' /
Ld #” - ’
. : . _ / 83 .

-

w‘.
co




'//' ' . | Kl S oLt *_‘:;' .
: / \ oo IR .. o
. ; % ) = "«- ! . - . A .
: e : J . S
Morkshu-t/‘io i - s [ ‘. L
Unit 20 ~ Name ! ) / P S,
/ o - . Select two rehable hildren and
flechd. the temperatures. - . S, each.hour throughou thf’[3 day have .
Date ) s them read each of th "t ermometers T,
- g - W\ and record- their datal op: Worksheet
’.l‘imc-_ \"orlh dast .s.(urxh . West 5O Wthh has space for sevén tem- .
- = peraturc readmgs The day after
- S this mformatlon has been collected
. -, and recorded put it én the chalk- -
_ _ RN B board ‘and have the other-children )
T - \ i recdrd it on the1r copies of “Work- /‘
- T “sheet 50, leen have them care- ) r
fully tear out Worksheet 50 and ~
b turn to Worksheets 51 and 52. They <
e LI .
. ~ should place Worksheet 50 along- v
S X . ~ side Workbheet 5|, because they . -~ = 7
- - - - will be Using the data in column 2 /
S on Worksheet 50 to fill out 5| dnd /
N -
; * 52, Worksheet 5! contains, draw~
- [y Ny A 4
; L \\ | ings of seven thermometers ; on / r
P 8- I . .t /
¢ \‘ ° ¢ . . /'l
Worksteet 51 L R ~4\0?»:~heol 52 - - : . 7
Jonie 20 Nam¢ __= \ Unit 20 Name :
North side of building. . e e Ot side.of building. ) .
904y 90 90~} 90~ 90~ 90~y 90} 1% : r T 3
: P RET I Baaws AN R an R »
* ' T.% " E . R N a0 - - S '
Jse 80 i 80 80-{{ 80-1| 80 aoix;‘ ' ¥ s - i
: ol nB . :
W ' ol ERMERNEaE
SIS | I I BEEmEEEEApEE
70 70 ¢« 70 T0-91 70 4% 70 4 ls 70:1 ; a\ 70_ RNy M.d e feil )
o - 1 Sh Y P T ) |
60. 11 60 s, 60 00~ 60-11 50 60 | : 60 -
MR . o 2
T i o b s
- - O { 1o /-\ : i g“'(} B 1 .
50 W0 o 30 50- 50 {1 50 50— | - 04 4
. M I -t Iy .|z
. ! ’ - PN ..
440 o . |40 40 40 30711 03, §4>}3 [
‘ { N . ra ' 'j f B
i =1
j b . f - A i
w2y ose .. ol 30 sl se 3051’- < . 30
. * 1’ . -1 R
¢ ? - —te -y H o x 3 B
: : o~ . ':‘j . .\ . 3 L4 |+ o .
20 2 20~ 20 20-- Q’g()- 20— f 20 1= : =
. : . ,‘;‘ » ,1 + p 0 s N
: f\ R - -~ ? : e ; N
. 4 . . . - j : Y4 ly e ~ o
10 10 4 1o+ 1 10, 10- 047 105 1, 1;) . .
T . . o I . 6 { - o N ar z T .
_3 .. . —} ]‘ A Z: . 1l - | . w, -
0 0. » 0 - g4 o0- OZJ Qﬂ 0! . e
o I“l')] | DDE]DDEHZ] SRS
|~ '] l j [ 1 } 1 . : l ) I‘I : l Time . )
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S
L Tt . which the children are to-Tecord with a red crayon the hourly ’
R T tepperatures that werg read on the prévious day at the '

" north side of the. building. In the box‘es along the horizon-
tal axis, they should write thz time at which the readings
' . were,made. When they have finished coloring the thermome-
ter columns, they are to graph the hourly temperatures for
the fiorth side of the building on Worksheet 52. Again, the
o children should write in the boxes along\the horizontal axis
. . .. the time at which the readings were made, (Some children
' may be able to graph directly from the dat in cc‘?lumn 2 on \
Worksheet 50. Only thosé students wha need the transition=
. ~ .al step provided by Worksheet 51 should fill it out.) You
o ' maxf’need to review what the children learnéd about graph-
; ing'in Unit 19, Change and. Function. Tell them that the or-
s : de‘red pair consists of the hour (the first number) and.the
temperature (the 'second number); e.g. ,- (10 «m,, 440),

PRSI
x

Lo THey are to go to 10 a,m. on the “"over" axisfard from 0°
’ : to 44? on the "up" axis; vs:/lpere the .grid lines&ntersec_t, they
make a red dot: (There are grid lines every two degrees.) s

. The children should use-a ruler and a red crayEn to draw a
. line from one- dot to the next oneé to its right, XWofk”s’hegtso ~
R © 758,754 and 55, which are graphs for the ter‘n\pe}‘ature onthe | . /
N ‘e‘-a'st,' south and west, sides of the building, are just like . . ’/

' . Worksheet 52 and should be filled out at this time. The chil- ' - . -

: . *  dren Wlﬁ have to refer to Worksheet 50 for the Hata to, be .- "/
- oo graphed on these worksheets, N | _ . . /

A}

o L A5k the chilglferi which part of the day was the Wwarmest. B
) - Follow up their replies by asking how they can be: sure. ‘
‘ Ask if they can tell by looking at Worksheets 50, 51, 52, , '

S . 53, 34 c: 55. (The worksheets camy no clearcut answer, * .
' - and the children may make a variéty of observations.). RS S .

. 1 { .

oo - After you have allowed -adequate time for discu;ss_,ion, have . /
S .~ "thie children circle the highest temperature: &ea;ched on
o . egch side of the building ag recorded on o“ks‘lheet 50, -« / .
These will probably he found at a differer’ time of day for 4 . . *
egch side., Ask the childzen how they account for the dif- . . -, , °
P P ferences,  If no child ‘mentions ‘that theée,highss. relate to ; .
L the position of the 'sun, call attention to that.fact, - . '
-t .. - L : ' '
/ T . " oo . ] J . . / . L .
. D N Sepd <N . , . LA ‘
. T , Activity D - - . . ‘ o .o

Have the children look a’t Worksheet 50, ‘wheré ‘;they ‘ha'iz:’e‘ “'f-' -

+ -

. « - N « . N . - N
. . e . . . .
. - e e .
. ER - - . s .
b 85T C 1 e
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A Fuiitext provided by ERIC

L

already circled the highest t'emperéture of the day for each
side of the building. Now instruct them to circle the lowest
temperature for each side of the building. Have them' sub=~
tract the lowest from the highest temperature at each side

of the building to see how much varlatlon there is. They
should\:d/szo look at their graphs to see'the dlfference between
a graph showing a wide range and one showing & narrow
range. They should note that if one of the thermometers is
placed so'that the jsun never'shines_on it, the temperature .-
range will be much smialler than for a thermometer that is "~
first in shade, thej in'sunlight. « T I

(3]
& i

Ask the ctildren d\fhklch of the outdoor locatlons would be;best
for making daily témperature readings. | They' should consider

. such factors as least varlaﬁon in temperature and shadiest

side of the building. Explain that when the weatherman takes
the tcmporature, he takes it in the shade. One/'reason he
does it this way is that he gets a more accurate recording of

- the temperature of the air; the thermometer is not so much

affected by the direct sunhght as by,

Lb,zjnr around it.
~ '
N ,

‘e

L
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worksheet 56
tnit 20

i Worksheet 59

Name Unit 20

90

Dayly Reather Record

Take g

Date

Temperature

reading ®

Wind Speed Humadi ty at same - .

, titme each 4 3

day:’ 710

L. ) o'clock

.
[+
(=]

Y I EX

Temperature
4]
=]

&
=]
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ferent pair make temperature readmgs there at the same time -
each day and record the data on their' Dally Weather Records\

" (Worksheet 56). After they come bacK to the classroom, "the \
rest of the class can copy the data onto Worksheet 56
Worksheets 56, 57 and 58 are' 1dent1cal except for the work— \
sheet number. As the children work along in this sectron \
they will learn to make_the other readlnbs that are called for. L

" kfter—the—ehﬂe}reﬁ—hav&deeided—oﬁhebest -place;havea “%f ~

Y

Act1V1ty E ‘ o . ©

| . .
.4 v

You may wish to make a large copy of Wiorksheet 56 on the
chalkboard and have the children fill it in each day, ‘too

. .
~ " r‘, - -

' -
1)

"Worksheet 59 is a graph on which the chleren are to record *
¢
the daily temperature readings for one’ week, They can get

“cords.

. A'

‘
NOTE' Have the children save Worksheets S6, 57 and Sé
for use°1n later lessons,

. e

GY

87
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the data for fllhng in this graph from the1r Daily 'Weather Re- f'_'




Lesson 17; WIND SPEED, o ‘ ' .

In this lesson, the children will first make a supjective judg-
ment of wind speed using a picture scale. Then they will
use the more refined techniquée of measuring wind speed with
a cup anemometer which consists of four cups fastened to -
arms that turn’, The cups are caught by the wind, .causing
the anemometer to spin. The greater the speed of ‘the wind,
the faster the anemometer bpms.

s -
«

MATERIALS -
— anemometer (dlrectlons for assembling
are given below)
— red magic marker or crayon .
. — cellophane tape ,
—~ watch or clock with se$ond hand

— transparency of wind-speed graph (prmted or1g1na1 '
mcluded on page l I9) .

- whlstle (optional) L e

- /Works'heets 60, 61 and 62

PREPARATION o SR

k3 2 r. o - R Y S e t.
o g

Before conducting Activity B, build the anemc:ieter. Follow-
ing are detailed instructions for constructing it from the .
materials provided in the kit. The materials are: .
Tinkertoy rods, 3 green (about 7") | purple (about II"),

4 yellow. (about 2"), | blue (about -3"); 5 round. Tihkertoy
connectors; [ orange ¢ylindrical kaertoy connector; |

T

- the.purple rod upright in the cen=

wxuuoard-wmé—vaae-f—i-papewhm pins; |_steel washer: 4°

.. Plastic straws; 4. Ping-pong ball ha_lves‘ |""Bik" pen cap.
|. Connect the 3 green fods to | -
round connector to form a base.
Attach a round connector to the

other end of each green rod. Put

ter connector, | ~




*,

[4

2.. Orn the cardboard wind vane, make four holes as. shown
in the illustration, Use a sharpened pencil point. Insert
the two wire pins in the holes and behd, back the ends of the
pins. Make a point on the blue rod by using a pencil sharp-
ener; ‘then insert it in the orange cylindrical connector, o
Slip the steel washer over the blue sharpened rod., Slidé the
.. top wire pin of the wind vane over the blue sharpened rod, _’:

on top of the washer. Slide the bottor vane pin over the '

_ purple vertical rod and place the orange cylindrical connec-
tor over the purple rod, ] . .

3
aad

blue rod —

steel washer —

orahge
- connector _——

- o . purple rod -;-—‘——* N

e ™ o Wlfepln _____/

J .

3. Take a plasti¢ straw and at one end cut down the length
for oné inch and remove half of the cut part. Do thlS w1fn

the other three straws . N

-

. .
" remove /j : i

4, §lide the uncut end of the plasti¢ straw over one end of
avéllow rod, Attach half a Ping-pong ball to the cui end of

~

the. straw,, usmg cellophane tape. Be sure‘to center the straw : L
" on the hdlf ng-—pong bail. Repeat this procedure with the o
other thfee plastic straws and balls. Use a magi¢ marker ° .

‘or-a-crayen-to color one—of the Ping=pong ballsreds -

. . o . S
-

( . ) -~ }
- . N N
WL e~ .
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5 - Take a round connector.and attach the four arms as
) < shown, beléw. Make sure that all the Ping-pong ball -
! cups are facmg as,shown. . .
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6. Pus‘n"themBrkw.,pen.cap«am:q"tﬁ'e center of the round con- <
. _ . _nector that bears the four arms, Place this whole- assembly. ..
L. S over the sharpened blue rod so that ¢he open end of\the pen = - .t~
R i wnd cap is over the top of the pomt o ) . . :
. "
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PROCEDURE * : - ' -
Activity A . ' S ' -
Children"aré Wéll awate gfiat winds vary a great deal in, " |
speed and directioni, All of them have tried to fly,a kite

T or have walked_against a stiff wind, op have seén the
M damage caused by a w1nd storm T E

e

Ask thé chlldren how they cag fell when wind is moving fast
-Answers might include feeling the wind on the face, seeipg

the flag stand1ng out, see1ng papers or leaves flylng, ‘etc,

Tell\tl:kchlldren about 81r~Pranc1s Beaufort - He was an ad—
miral im the Britisi 1 Navy in the early 1800's.. At that time, .
> there were no instruments to measure ‘exactly how fast the
. w1nd was blowmg. It was éspecially important to know the
’ ~speed of the wind because all of the larger ships used sails.
By knowing how fast the wind was blowing,.the captain of
\the ship would know how many sails to use, Sir Francis
Beaufort worked out a way to detérmine wind speed.” He se-
lected the set of counting numbers from 0 through 12 to
- stand for different speeds. The.scale began at 0, which
was a calm, The numbér 2 stood for a wind he defined as
“that in which a well- condltloned man- -of-war, with all sail
* set, and clean full, would go 1n!smooth water from | to 2
knots." (A knot is a speed -of about 'mile per hour.) Num-.

ber 12 stood for a wind " that ‘which no canvas could W1th-
stand " . ‘

The complete scale is giveh on page 92'in rnod1f1ed terms-
that correspond to the children's version of the Beaufort

¢ Scale (Worksheet 60). An extra copy of this page is included
in the "printed materials for this unit.. You m1ght post it on the
bulletin board if there are some children_who are 1nterested

however, this complete scale is not to be emphas1zed strongly..'

aAmay

On page 93 is a picture of a ‘man-of-war under full sail, in-a
 wind measuring 2 on the Beaufort Wind Scale. The same p1c—
. ture faces Worksheet 601 the Student Manual

) -
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. Beaufort Scale for Judging Wind Speed »
- . 7 Speed in ?eaufox_‘_,t -
~ land Sea Wind  miles per hour  Number
i Smoke“rises Mifrér-smooth. 'GALM - 'less than | 0
- straight'up, » ‘ o © -
J--— -—|-Diraction shown  Small.wavelets  LIGHT AIR -3 A
by smoke drift, = ’like scales, but o - -
- but not by wind - " no foam crests. A
vanes : o ]
‘ | You feel the | Waves aré ghort, * SLIGHT 4-7 2
g wind on your- and more pro- BREEZE ‘ J
face, leaves nounced, N
. v rustle,~wind :
" vanes.move. 7 A
: The wind extends  Crests begim to s GENTLE 8-12 R
a little flag . " break; foam has ° BREEZE o
| -and ke8ps leaves glassy appear- ;
and small, twids ' ance, no; yet - r
| in motion, "7 white; . ! .
,Wind raises dust® ~Waves are longer; MODERZ\TE 13-18 4-
- and loose paper. many, ythte Saps. J&REEZE S oo
SN and keeps small g . ‘
' branches in motion. . - - . . ‘ -
. .w.|'Wind sways small > White foaming FRESH 19-24 5
t T trees in leaf, - crests every- BREEZE ) .
O : where. oo ( ‘
Large ‘branches } 'Lafge'r waves _ STRONG 25-31 6
N begin’to move, form; foaming BREEZE S
telephone wires . crests more —— _
whistle. : . ‘ -exténsive.- ’ . o
"Whole trees sway; Sea heaps up; MODERATE “ 3%—538 7
_it is hard to walk foam begins to GALE '
- against wind. . "blo‘w in streaks," _ .
Twigs break off Foam blown in = FRESH 39-46 8 .
the trees. . densé streaks. ° GALE : ‘ e
. Roofs are Wayes increase . STRONG .47-54 9
damaged. visibly. - .GALE. _ ‘
| Whole trees aré High waves with ~ WHOLE '55-63 e
‘Uprooted, . . long overhanging  GALE -
T . -crests, L K }
) Widespread dam- - Waves sar Hi_t::;h -,S'I;_‘ORI\'/I ~  64=75 I
age, as around the that ships are . ' -
.~ i} edges of hufri- . hidden in the _ " o .
: canes and tor- troughs ) N
-92 |- .
_nadoes. - - o -
© | pevastation, | . Devastation. . HURRICANE 75 and up 12
JERIC e o o —_ = S - :
7 v < x 3} -
ot o - L - 01 0 ~ i ?
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‘g Calm. _Lé }‘t %}églz\é Gentle breeze Moderate breeze Fresh breeze. ' -
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Lo S 1 -~ % 27 ',4 Z .
g s . v Napes . A,
g o e L g VI ‘W./m,m’% ;oa
25 31§32 - 381 39 .
- ‘Strong breeze Moderate gale Strong gale
- , ) A Beaufort Scale adapted to a child's Vocabulary is provided— =
" N _in the Student Manual. Have the*chlldren remove Work-
é\ sheet 60, the Wind Scale. If they cut along the dotted lmes
B . ‘{‘ 7 ' and paste the .ends together as. indicated, "they will have a
: : SZ;’ _ long picture scale that provides a gUIde for )udgmg wind o -
T speed, Ask the chlldren how-théy can tell if the wind. is ) ’
. . blowing. (They can feel it; they can see things being moved
) ) ' . by it,) Have them use their scale to describe the strength of °
.- . the wind, Repeat this act1v1ty several times during the day. .
. - s i . B .' -
. . - - . . : [ 1:0 ..-‘ . ¢ . .-
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Act1v1ty B - R e

3‘ . -t
The Beaufort Scale for judging md speed 1s‘at besy/ a C“"J? . “
niethod of apprommatron. Tell\the class that a puth more )

S ——————.

.
-

-

c -

¥

precise readmg of wind speed ch

be obtained by using an ',

instriment that the weatherman uses ca

(AN-uh-MO M-—u}; ~ter).

ed—an anemometer

-Show the ch11dren the anemometer

that you have. assembled and allow a few minutes for them

Ate-pla‘ w1th\1t. \Then ask if they can guess how it works.

(It spins in the wIHa )\Have them try blowmg it to make 1t

turn aﬁ dlfferent speeds.

| - N t
HCOW DIDT TgRN WHEN XOU‘ BLEW HARD?

~
o - »

|

HGW, DIDIT TURN WHEN YOU BLEW GENTLY ?

e

\\\ -
N\

P
-

(Fast.~)

(Slowly.)

1 . p - B . x .
HOW CAN THE ANEMOMETER HELP US FIND THE WIND

.SPEED"

(We can tell. the speed by how fast it turns )

\

ExplaLn that the. speed of. the w1nd w1ll be determmed by
how rﬁany times the red cup of the anemometer goes- around

“in-a given petriod of time..

The children's JOb is to gount

each tithe the’ red cup comes around to a certam spot.

Take the ch11dren and the anemometer outside-on the play*—

ground or:té some other unsheltered area.

Bring along a

re

watclhi with a second hahd..,Instruét the chlldren to begin
countmg when you give the signal and to stop counting when .

you give the signal again..

(A -whistle will serve well'as a

s1qna1 ) Let fhe children practice counting and-timing unt11
you féel they are sKilled enough to take a measurement.

-

You may want to have the chlldren record the wmd dlrectlon o

as well as the wind Speed

The wind vane points in the

cirection toward Which the: wmd is blowing. We name the

w1nd by the direction from

LI

-
S

which the wind is coming. In

+ the 1llustratlon on the next page’the wmd vane shows that
.-a west w1nd is blowmg.. L :

. Then have them count the turns of the anemometer for 30 sec-

‘onds, and record.on a plece of paper the_ number of times the
Md..cm_p went around,

.

95
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When you xeturn to the classrobm have the children turn to
, ~  Wotksheet 61. This worksheet: has a graph on it which én-.
ables the §tudent,tq convert the numb®r of turns he courited,
- into a mileg-per-hour wind speed reading*-“ﬁf"ti”e children,
should ask what mxl(\s—per—hour means, say | that 11: is the ) _
dxstance the air moves m an- hour ). - L T

-~ * - .
. " . ) — NN . .
- 9 Y. - - * [}

, Useg, the overhead prO)ector to show the transparency of the o
: wmd speed graph. If-you have v .

Vorksheet 61 ' . . 1. no projector, copy the graph on . . _—

Unit 20 Name - d the ohalLboard e L N

. - . [
- ’ s s, . N,

. T Ask how many times the anerﬁbme— .
ter tumed in 30 seconds. (You °. ~
_might want to have the class work

with a number to.the nearest 5 i e
Y until they have some practice . . - .
. ‘ ) 171 reading the graph.) Trace with-l o
1 X | vour finger along“the "over" agis | T
' ] 1 I until you come to the praper num-. . . '
; ber of‘turns. Then trace up along
L] ] . * "that grid line until ?our,fmger meets

1,
+

ey

v

REggsHS

B

L1 N the. slope line. From here you &an * * - o
+ 510152025 30 95 40945 50 85 60 657075150 a.finger of the other hand:tor ot -
_ _ trace left to"the "up" axis and read” ° . '
e T ‘the wind speed in miles per hour,
o R M~‘E£ggl_.lgntly this falls between two
Number of tures you counged— gnd lines’, ~ Show how to estimate_
' ’ ‘ * ¥ the reading by imagining l-mile
. ) Smd‘* in miles per hour - unit marks between the:-5-mile unit. L
: . . | . marks that appear on the graph, CoLt .
; . _ (Don t try for great accuracy in. - .

. » - L thas mterpolatxor{\) —_ T . .

wind speed fn mfles per hour

Number of tirns in 30 <ocoud~

L

~ :' . . . s o

- “
[AFuiTox provided by ERIC ~ . . . . r . At . *
. 3 L8 “ . R B
M " - .
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- ..-* . .The e;,cample shown below is 25 turns, whlch reads between
o _*. . "+ 5and |0 miles per hour. You might.estimate this at 8~ Y .
.o S ° .milesperhour. ~.. oy ’ . :
« '«‘ FA . TR . R K" - _
’ - , e 4. S . . o
- ' * . M < : NEI BN S A B "

.ns . w T

L3 o v .h l, " ' ' < 4 .( ): 4‘ ¥~ = - R . \‘.‘ T hda~/ . ) .
_ L - - | lo

: B 1( 20,25 -, .
. * . . o SR ]
. _ ' ' ,';\_..'.j:\c‘_ . . . ) .-J'-':; C \ ’ o
hj\fter ynu have demonstrated the uSe of the.graph,’ Rave a, few cenF
R chlldren repeat the denfonstratlon o Practlce finding the wmd S SO
" . L speed\?fqr d1§ferent cbunts of ahemdmeter tums RS . ‘._‘ R
\. R M, . e .. . ' * Y -
Mter a few readme g it shoulél be’ easy forghe children - . )
° A GO i+ begm .somewhere between the grid‘lines for their cqunt
: ' of the number of turns.’ Thus, a‘count of 22 turns would be = . v
: . ... " shown to mean that the wind is blowmg\at a rate of hbcut
e RS rr(xlqs per hour. - s e \ o .

N M i . - x
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*
57-58 P33

‘the graph..
—= — ~—
Worksheet 62 | K s Q\\ .
nft 20 Namé -
t‘

¢ - . " )
(3%"‘” wraph on Rorkshéet Gl.tq do these problems.
H <, . .Y .

Rind speed

— ey g _.—s..-w"'.‘_..—,—.m

. N
Number, of turns 4

p =

. 60 35 - \
: {
, 50 L7

- ' Actxwty D (Optlonal)

~ ‘Werks}/'neet 62-provides further individual practige in using

ward (toward the wind) and leeward

~ . “

N

Activity C P -
Have various groups take wind speed
readings‘on the four sides of the

school building and compare them.

They should notice that some places .
are more protected from the wind "
than others, This would be a good

time to introduce the terms wmd— ‘

(away from the wind), « . .
Now the children chn add a daily

wind spéed reading on their Daily
Weather Records. The wind speed

..,.<"
should always be measured at the- e N
same time each day.and in the most™7 .
open place accessible to the chrldren. D

After the children have made the o . .
wind speed reading for each day, N
have them return the anemometer to ‘
the weather station w1th the ther- .’
mometers .

.

AR .
. R N N \‘.

N
_—

There sometimes is a pattern to ‘the relation between wind * .
ditection” and the weather conditions that follow within 24 e
hours. This ‘pattern varies in different parts of the country.
Some children might want to keep a record of wind direc- \"3
tron and weathér conditions for several weeks, They = RN
could illustrate the pattern in a chart like the one below, ‘
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N Lesson l8: INTRODUCING HUMIDITY . .
~ B e " i
. —
< -« * In this lesson the children armwoauced to the idea of .
i moisture in the'air. Several activities show that there can “4_ -
) o be different amounts of moisture in the air.. The children s -
e T also learn that himidity can be measured. ) o
Yo R The activitie's m th1s lesson are based on“the fact that co- y
- .. balt ghloride is & water indicator. Dry coba It chloride . )
’ ‘ .. “paper will be blué. The paper thrns bright” pmk when water ~ -
“ R touches it, Varlous shades betwe_ n“the blue and the
y bright pink 1nd1cate various proport'
..s ’ ,vail‘. R N - . ’a\ .. . N Lt .
g N . Tt r ° e " ' .
wn ’ .o o P LT e e ' s !
P . B MATERIAI":S‘ - ; i - -, . ’ ; L
* 1" ‘ . , * ~ A " ‘\ t\ . ¢ .
- U "—_‘ 2" plast1c shoe. boxes - \ S
: o "1 sheet of bl blue ¢oBalt’ chlorLde blottmg paper .
e en » m R
| e " maskmg tape R . '
o T e g «.,ontalner of’ water . S e
. .y . : . . s
‘ - sponge ) C o . R
Ju 2 .‘I . LN & . - . g ' 5
P AR - o soaffle cups contamlng small ameuits of mmeral 011
SN Svoo o whlte corn .Syrup, . vegetablefoﬂ milk, pop, water and,
A R
N " - any-other avallable l;qg:.ds . ,Us~e a felt tip pen to’label ‘
S - Y e‘ach souffle Cups . , — i .
RPN - ‘; v e ’ . . ‘
“r o R ‘—é -200 st\ups of cobalt chlonde test paper, ' x 2™ .
o - toothplcks ‘ . o o - ' st
. - P . 3 . : \-,\; s «t.
. e .3 twelve-ounce plast1c tumblers or Jars or watér. :
. ‘\J glasses . . . Ry . . )
o T o . . *3 petn dlshes or jar covers or pxcces of very heavy
S T -~ + ¢ardboard _
Sy = med1cme dropper N ST ', o
S 4 ” R .- .- . ] N . ' .
. L - Workshee1 63 oo . —
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_sPREPARATION ~

For the demonstration in Acti-

. vity A,-you will need to tape a,
BT £ " x 6" strip of blue cobalt .
<L ‘chloridé blotting paper inside
el . - each of the two plastic shoe
- ~ *7 - boxes. Tapeitin the middle

L . of one end, as shown, so that
REEIE it hangs down freely. - - B

For Activity B you need. soufflé
cups containing the liquids
specified on the prev1ous page:
Label each cup with the name
of the liquid it contams

For Activity C, assemble three. plastlc tumblers, three %petrl
dishes, -and three 3" x 3" strips of cobalt chloride’ blottmg
. paper in the followmg manner.’ -

oL T . . =1y— potri dish

o

—— plastic tumbler -

cobalt chloride strip

P 5 ° a0

. PROCEDURE B - PR

Activity A ; e :

Lo . Gather the c}hldren in front“of the chalkboard, so that- -every-
one has a clear view of it. . Show, the class the two plastlc
shoeboxes with the blue cobalt chloride gtrips hangmg

. down. Have someone describe the' shoebox set-ups.. (They

. B class that the blue paper strips have been ‘treated Wlth a."
T ' chenical called cobalt’chloride. Tell the class that you
are going to use the sponge to make a wet area-on the chalk—
v board, gnd then you are going to tape one shéebox set-up
: i over the wet area and one shoebox over a dry area .' iy

.4 &

should see that both set-ups are the same.) Explam to the o

»




L4

- Then say:’ TR w ‘ 1
A MYSTERIOUS THING WILL HPPPEN TO THE STRIPS OF .
BLUE COBALT CHLORIDE PAPER, SO WATCH THEM VERY

. CLOSELY. .W.HEN YOU SEE SOMETHINGHAPPENING»,
DON T SAY ANYTHING BUT RAISE YOUR HA.ND
With masking tape, fasten one shoebox over a dry.area of
the chalkboard. Then wet an area about 6" % 12" and tapé
the other sho&box- over-this area. Make’ sure the blue co-.

balt chloride strip doés not touch the wet board. (When you .

wet'the-board -be sure to.leave.it dry -at the -places. wherem
- you Wlll be applymg the tape,) :

-

S .’ * . e

W ’
In about 3 minutes; & noti¢éable change. w111 occur in 'the

. blue strip Svér the.wet area. .In 6 or 7 minutes, the entire

strip will have turned pmk Ask the chlldren Mhat happened,

CAN YQU THINK OF ANY". REASON WI-IY THE BLUE COBALT =
CHLORIDE STRIP TUYRNED RINK-ON ONE BQX AND'DID. -
NOT IN THE OTHE&B@)@"—-—H:et thé children speculate'

) You may want to write their hypotheses on the'board.) -

) .o, 4

LI the chlldren have d1ff1culty makmg suggestlons . ‘ask

them what became of the water on the challlboard Then ask-~
where’ the water goes when a kettle*’bons (Into the air,’)




-
Paen
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2

When you hang wet laundry on the line to dry, where does
, the water in.i#.go? . (Into the air.) These examples should
. convince the children that there”is, water in the air even if
- they-cannot see it. Wet another small ‘aréa on the chalk—
board. Usé a‘book to fan the wet area. Ask the chlldren
what is happéning to the watér on"the board. Léad them to
) the conclusion that the water is- probably gomg 1nto the air,

Guide the c:hildren’ to-the -followmg hypothe51s:" a

IF I\7IOISTURE GOES INTO -THE AIR éPERHAPS THE MOIS—
. ..TURE TURNED THE BLUE STRIP PINK. =

{%ﬁhen ask: e ‘. : A

HOW COULD WE PIND OUT IF MOISTURE TURNS THE — °

BLUE COBALT CHLORIDE PAPER PINK?® (By wetting
L another piece of the blue cobalt chIorlde paper )
Use a toothpick to place a few drops of water on a strip of
blue cobalt ‘chloride paper,: and,have the chlldren watch as

the paper tumns pmk o oo . '. .
. DOES WATER TURN THE BLUE COBALT CHLORIDB PAPER -
. PINK" (Yes ) : e

T,IN THE NEXT ACTIVITY WE ARE GOING TO TEST SOME

OTHER LIQKIDS OT\T STRIPS OF BLUE COBALT CHLORIDE
* . PAPER,

. .
> \
- . -

. Act1v1ty B " -

As semble the soufflé cups of varlous liguids on a table.
(Be sure each cup. is labeled W1th the name of the liquid.)

.,'Tell the class that you have some smaller strips of blue
cobalt chloride paper that ‘they will“use to test these li-
quids to see if they also turn the bluepapeg pink. Demon-~
strate for the class how to use the strips. Use a clean, ..
toothpick each time. Dip the end into a 'liquid and'then .
touch the wet end. to a blue Strip The children should
watch closely to see if the paper turns pink.

v

Dlvide the class into six. groups and give each group@
supply of toothpicks and blue cobaltkchlorlde .test papefs.

3
.’& i
~ - . -
*
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) “‘orksheet’ o “ Do ~ ] Instruct the children to‘use a dif-
" Unit 20 ) A fepenttoothpick for eacb}_i_guid. '
CoT , ' ’ Have each group start with Qne

L e - soufflé cup of 'lliq'ﬁi‘d;, The name

of each liquid should be written

in the left-hand column of Work=
bloe =1 |. . sheet 63, After testing aliquid, i _

—
. i . Ciquid Cotor of test paper

Toe e g

j.’.ﬁ?f[ﬂd _ a member of the group ‘should N
white covi 2YrUP: nK - teke it back tothe table and.ex- -
|wivt - Y ‘P - ‘o — - change it for @ new one. After” .
.\/egé’t&b\er&i 17 ploe . . each test, the children should re- :
Ve cord theéir results in the right- =
Pink:- . hand golumn of Worksheet 63. - -

Ll

T ‘[3_1 niK ) After all thé gioups are finished,
..a/O"iVYK - . have. a child from each group re-
) | port which liquids. turned-the blue
. . cdbalt chloride paper pink, and
' which ones did'nét. - (The mineral -1
_oil and vegetable il should have
_1eft the paper blue, and all.the’
others should have turned it pink.)
-~ Record the data on'a class chart
on the chalkbodard. < '

. » o

va-’,.; . : . ) T e .‘ - ~.~:
Bring out in.a discussion the idea that thoge liquids whi¢h .
do.not turn the paper pink do not contain water... Those that-.
do change the paper ta pink ‘p“rob'ablylc,*br‘ltam water. ~ (Other.

_liquids might also cause the ‘changé, but tests by scientists
~ show that only water does.) LT

»
o
4 Q ~ %

Let the children take the 'remainin(;ﬂ étrips'of blue»’jc’ébalt‘
chloride test papers home. They fmight want to test some .
othier liquids not used irr glass and -report bael; to the class ¢

the next day. Alsg semdacopy of the Lefter to the Parents -~
home with each child. e . : -

<

o
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- ” ' Dear Parent, Coes L e . - - . . ..
- % » - 4. - : ’ ‘ . . - R
L Your chlld has been using strlps of blottmg paper treated - -
e T with. cobalt-chloride, ‘like-thase he is bringing home, to - '

. "7 test the water content of various hqulds‘ nEncourage him «- T
Lo . . totell you. about the tests he"has madé at school and, if -~ C ot
R ' p0551ble pr:ov1de him with small amounts of other ljquids .- -t -

é}o test for water content. Have your child show .you\ what L e -
Lot . appens to the color of the stnps when hé breathes on i ’ o
<" T v+« _  them, when they are placed in a steamy Yoom, etc. . :
“ ?
.+ In guture MINNEMAST lessons, your child Wlll be studying- S .
o the water content of the air by means of a 51mple hygrometer .
. . T . - ¢
TR that congists of-two thermometers. You will enjoy hearing -
R - him tell about this tnstrument and other weather-measuring
ipstruments in the weeks to comeé. Your mterest in Your o &
% . . child's studies will make them moreé emoyable,for him, and -
. . your actwe partlcxpatlon is greatly apprec1ated . .
e "“C'S"r”di‘al‘ly,‘ o ) ) L . - .
~ ) - * ) ’ ) . ) v ) N -
Teacher . _
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Act1v1tyC . ’ . C "‘. . =, 0

b

" a way that'everyone has a clear view of. the table.

- -

Havz the class gather around the demonstrat on table in such
Review
Activity A, discussing the fact that when there was moisture
in the air the blue cobalt chlorrde paper turned pink. Then

\\aSk B . "

e

\
ISIT POSSIB\E TO HAVEMDIFFERENT AMOUNTS OF WATER
IN THE AIR? (The-ch11dren might talk about humid or
stmky days in the summer\iqg, how the air feels be-
fore a rain, the .use of humidifiers in m‘the*nter, etc. )
Show the class the three covered tumblers with thmueco w2
balt chloride stnps hangmg in them . -
WHAT HAPPENS “O THE BLUE COBALT CHLORIDE PAPER
'WHEN THERE'IS A LOT OF WATER IN THE AIR? (It turns‘
pink, as in the shoequ taped- to the. chalkboard )
HOW (,OULD WE'CO MPARE THE EFFECT OF DIFFE RENT
AMOUNTS OF MOISTURE ON COBALT CHLORIDE PAPER” .
" (Let the children speculate. Lead them to the ideathat .
e could put & lot of water in one glass, a httle water ”
m another-glass and no water in the third glass )

A

“

Remove the: *covers and add water. to the glasses in these

amounts: . * . N
. ‘ N k - @D
—first glass: about 3" depth -
of water. Be sure it dgdsn't ) —T -

touch the hanging strlp “of ‘
~_blue paper. . LN

“

. == second glass: 4 drops of (U
water. Use the medicine ~ '™ ST

. dropper to measure, S
— third glass: no water. glass |

. o
. . N -

Put the lids back on the glasses and tell the class to watch
‘the strips of blue cobalt chloride paper very closely, As
soon as the ch11dren see one of the strips turmng pmk they
are to raise their hands . o . .

-«

wefd

T e
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The first strip will start tumning pink after approximately 2 |

. minutes; it will tum completely pink in approx1mate1y 8 min~
utes. Thé second strip will become paie blue after approxr—
mately 10 minutes ; it will turn ‘almost c¢ompletely pink after

30 or 40 mmutes The th1rd strip. W111 remain blue

N v

Keep a record on the chalkboard of the amount of t1me 1t o B
takes for each strip to turn pink. T - o

ra ol A .

R —

Strip v Tme."’o‘l'urn Pmk
B ",f..__,*_ N 2 , o Lo
BN (/2 WaJrer) f mlm)tes . ‘ ' S
° . apprbximatély - e
':2 (4 d,rogs) 160-minutes | . ‘ -
7 Sto watfr) he.change*' v
e ‘é;:"-::/\“\sx . R T T ’

.
. e »#

" After 15 mmutes, ‘have the chlldren compar _the color of the
second strip with the color-of the third strrf).\(At\thrs‘ int,
they should he able"to see the second Strip starting to get T
lighter and a little bit pink. The third strip.will be complete- T
ly blue. The first strip will be completely pmk ') Ask “the.’ ¥
chlldren the followmg quéstion:u -~ '

-

*WHY DO Y()U THINK. THE FIRST STRIP'JS PINKER THAN T
THE SECQOND STRIP? . {Probably because theré is more -
water in the’ f1rst contamer therefore, more water can o
go into, the air. The more water there is in the air, the -
pmker the paper, Wlll be 5) S =

WHY DO YOU THINK THE THIRD STRIP HASN'T TURNED
. PINK? (There isn't enough water in the .air to tum it
-bink,) . . .

v . - . -

Assrgn someone to watch the secmd stnp until it turns com=,, | o
pletely pink. Then you can complete the chalkboard chart. . o

- . R . t
- » " .
" I 1 - [
» — !

- " . . oy
- . R .

> 8 : T "i .
* R - /9
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The class may be mterestedun seemg what happens to a

wet, pink cobalt chloride sthip as it dries.out, (If it was

_ - not soaked in water for a long time, it will tum blue: The"
- S color change of the cobalt chlorlde strips is rever31b1e )

»~

.

_ Tell the chlldren that tomorrow they*are going to learn about >
o _ : 7 another mstrument that is used in a weatHer station. This
oo s one ;mll help ‘them measure the amount of m01sture in the air.

-

~ =
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Lesson 19: MEASURING HUMIDITY"

~ .

In ‘preceding lesson's_ the children measured temperature and”
wind speed. I§6th of these properties of air are easily ob-
_served and the child has an intuitive awareness of them. In
this lesson, the measuring process is applied to humidity.

" AR instrument used to measure relative hum1d1ty is called ‘a
hygrometer. The one we use in this lesson is a wet and dry-"

f bulb 'hygro_meterh It works on the principle that evaporation
is cooling, and that evaporation is more rapid when there is
_less moisture in the air. We can determine ~hu'nidity by carii-
paring th: temperature readmg of a dry~bulb thermometer
with that of a wet—bulb temperature. The difference will be..
more or les$, according to how fast the m01sture on the wet-
bulb thermometer is evaporating. A humidity chart prcwdes

\ an index for makmg humidity readings. The figures are

rouqh approx1mat10ns Do not try to. explam this to the

. ' children.. Just tell-them that-the temperature»dlffereqce is .
greater on a dry day.) - ' : :
'MATERIALS - - N Coee
= red cra‘yons, | per child - - ] . . o

- hygromefe,r (d1rections for assemblmg are given below)

- transparency of hum1d1ty graph (printed or1gma1 "'* - .

-

mcluded on page .121) A . B

- Worlg,sheets 64 through' 71 =

-

“an e

PREPARATION - . PR R

N
»

Assem‘ble the hygrometer before you conduct thlS lesson .-~
The: mat r1als for constructing ‘it are in the kit. They
include: -*kaertoy rods, 3 red (about 5"), 3 yeltow '.

. (about 2"}, | purple (about 11"); 6 round Tinkertoy connec-
tors; 2 paper clips (%1); 2 thermowmeters; | plastic cylinder”
| wick (§"x §"). You will also need a.ribber

~banda e e
\\\ : : S i Te s v

’

P

'
».\\~




Aruitoxt provided by Eic:

~Connect 3 red rods to ‘one round connector to form @ $
base. Attach a-round -connector to-the end of each red ro_d
Place the purple rod upnght ih the center connectoi;and "

attach a round connector to 1t

2. Attach the plastlc cyhnder to the gurple rod w1th a rub-

ber band.- Make sure that the bottom of”the cylmder rests
firmly on the. center connector: . : . .

[

s}

3 ansert 3 yellow rods in a round connector, one on each

side, -and one in the. center hole, Put this assembly in fhe

connéctor on- top of the purple rod.

purple rod

’
LY




4; Shde one end of the W1ck dver the bulb at the bottom of
one thermometer. (Be careful not to dlsplace the column
when you do this step.) Use the end of a paper’¢lip or the ,
point of a compass to poke.a hole m\"the top of each ther-
mometer backing» Hook a paper chp through this hole and .’
slide the paper clips. over the yellow rods:, Secure them W1th
tape, The wick danglmg from the one thermometer should.
hang inside.the 1 t)lastlc cylinder. -Fili’ the cylinder at least~-

. half full of water. "The wick should be hangmg in the water.
- .
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e Act1v1ty A* v

Explam that ‘any. mstrument that the weatherman uses-to mea-
sure the hum1d1ty, or moisture, of the air, is ¢alled a hy-.
grometer- (hdeROM-uh-ter) Show the class the hygrometer
that you made. Pomt out that it has two ‘thermometers. >
£ .
" ARE THE THERMOMETERS DIFFERENT IN® ANY WAY" (One
has a w1ck—or shoelace—on the bulb )

. Show the chlldren that the wick is wet ‘
WE CALL THIS THE WET-BULB THERMOMEII‘ER THE
OTHER IS THE DRY—BULB THERMOMETER

DO THEY BOTH S‘IOW THE SAME TEMPERATURE" ,(No,
one shows a lower temperature )

120
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‘o ® Drgebulb reading . . -, . /8“ . L ST N
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o Have the,children tum to Worksheet 64 which is’a. graph ¢ . /
for convertmg hygro'meter data to hum1d1ty readmgs and to R -
‘ . Worksheet 65, 'a recordiftg sheet, The first row on-this L e
S "worksheet is a sample reading, Go throughthe@ollowmg _ '
~ © steps with the children. Have them fill in the second row ..
v« . on Worksheet 65. - ' - ¥ L R
* < ’ - ‘ : ' ) ERY - &y » . A
. Read the temperature shown on the dry-bulb thermometer, .
’ ' ) and record it in the box labeled "Dry- bulb" on Work- ot
., . . ‘sheet 65, . . . . . j :
) . 2 Fan the wet-bulb therrnometer for about 15 secdnds-,’ <(Use ‘
’/.‘ - . abook or a piece of stiff cardboard. ) Do not have the S
i * * childrentblow 6n the thermometer becausé the moxsture in "
L " their breath will affect the reading, - . o o
3. Observe the terperature of the wet-bulb theymometer and . S
. N _record it in the box labeled "Wet bulb“ on Worksheet. 65 4
\ - ' . “: * . ] A ' - ' - 4
- . . n e ~ . » -~ . . -
v s ' N ’ lé A . . NI A o s
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SHEEE / - . In the bok labeled "Differef‘lce, " subtract the wet-bulb -
: tER ‘ readmg‘from the dry~bulb reading and record the dif- '

ference." . . :

“'. ._ ' v o) . ° “

%, ;Use-the'conversion graph . orksheet 64) to determine .
the humidity reading. Projec the. transparency of the

Ve ’ ’ . -graph, Itis usedin the’ following way:

LR ", a. Find the dry-bulb reading on the “over" '(horizontql). , .
~. S ax1s. ﬁold your right finger there. ‘ TR .

X _ b ‘Run your left finger up “the up" (vertical) axis to the
L. ' numerai which shows the difference between the dry-bulb
' and wet-Bulb readmgs .

R oL C.. Run vour tight fmger up and your left “finger over un-

. ¢ . ) ,_,/ C ‘ S tl they meet. ,I\aark ithe intersection w1th a dot. SO
SR .. Qd Decide whicﬂ'of the. slope hnes on the: @raph is - °
et . «clodest to the dot. ' The numeral on that line tells the °
M LT e . . number for the amount of moisture i the air. If the dot,’

PR is begween two_slope lines, the humidity reading is
> s . - eithe®the nearest number or, if halfway between, 1t is
S ’ o 'S ; 35 etc. o ; . .
; DRI Example. ' K o’ j . L Q; .l

.-, :J ', .‘ ;'.:\.‘ ,‘ “ ) . , Dry bulb - - 7goF‘ . ’ :n_." ' . . * . 1 ¢ M
o I B . ., Wet bulb -- 65 oP K P IAR . o
P . .+ ' Difference -= 10~ F. . T "
SN DR ® - Humidity reading o about 60' I A
b U e 6 Record the humidity reading on Worksheet 65 -!,'

!\ ..“ - ‘ _‘ ' ' N 2. . .
e ».« ' ‘ ‘The rest of Worksheet 65 prowdes more*practice in makinq“
e ‘ humidity readings. If the childrenfave difficulty computing ™
St T3 te .. thedifferences between the "d'ry-bulb and wet-bulb readings,
. ) let them use their additiom slide‘rules to find the diffexences.
'\‘ . S Activit}{B o ’ T . ‘ ‘. e e
T AT L - For one 'day, the children should make three outdoor humld—
LT ity readings and record them in the table- on "'Worksheet 66,
s Sincé-jie children have to.use Worksheet 64 to make their

- . humidity readmgs have them tear out’ Worksheet 6’5 This..
way', Worksheet 64 faces Worksheet 66. e N -

. -
¢ t

N oL L
Use your own.' judgment to decide when th_e readings .shq’uld\be
- ) ! . N . " . ’ *
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. . bulb | bilb ‘ read{ng R . De idy- Humidity Graph
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R - L & Hour of reading.
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) ‘taken. You may want to have it déne at regular intervals,
: e.g., at 10 a.m.” ' noon and 2 p. m.t.However if the Weather
s Lo begms to change re pi-tlly, ‘You\%aey want, the children to make
. v - a reading: then, regardless of whken the previous readmg was
c ’ . taken. After the- three readmgs hdve been made,, help tﬂe e
* . ¢hildren graph their data. Instruct them to fill in the time at -
) ; ) ', which the readings were made in the empty bokes along the. . .
w . horlzontalhaxls of the gr1d Show the children how * f1nd '
S ‘the ;time-’ readmg along the+" over' axis at the bottom of fhé
T . gnd and tie humidity readmg along the "up" axis-at.the left
: i .t Ceof .the grid. They aré t4 trace up from one and ‘bver from, the
’ , > other, and at the point"wheré the tWo lines intersect, make a
- « dot or an X with their crayon.. At the énd of the day, they °.
' " . use a ruler to draw lire segments_k between each dot &nd-the .* -
- % one to the right of'it. This.curve shows the rise afd. fall of = .
. hum1d1ty throughout the day. ; S
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' " After the ‘children are able to.usé-the hygrometer with a fair
{;‘: - - degree of accuracy they can add a daily humidity reading to
; TR their Daily Weather Recerds (Worksheets 56, 57 and’ 58). ) )
| Choose one hour at which they will make each da11y reading. ‘ Tl
When the daily observations-are made, the hygrometer should =~ . . ~
) be used dutdoors in a skaded area because the sun will affect
s " . the readings. S ‘ -
. SECECIE S N
\ Worksheet 67 prov1des space for graphmg daily hum1d1ty read- .
ings.  The children can gét the data .for filling in this grid '
from their Dajily Weather Records ,- after they have made hu- .
'm1d1ty readirgs for five days. 'The line segments connecting
adjacent readings- will form a ‘curve that shows da11y fluc-
tuations. After Worksheets 66 and 67 have been completed, * = ¢
dxscuss the graphs with the chxldren and bring out the follow-
ing generahzatlons'

1 4

» .
. e '

[ 4

-t

Ve
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f

‘e '["h'e\humidity may vary ;‘thfqughout the'day; -
2. The humidity may vary: from day to de;y.
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Activity G . - . B

*
e,
4

-

-

o
Children should become aware that the humidity also varies

in different places. Send a smal},group of-students outdoors,
another group to the school basement, -and another to a hall-

way in tre bu1ldmg Have the groups measure the hum1d1ty

in each chatlon and then compare the1r read1ngs. L “
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Act1v1tyD . - ) . -

sl SR,

Worksheets 68, 69 and 70 are completed graphs of nhum1d1ty
readings associated Wlth a rainstorm. The tables accom-
panying the, graphs are partially completed Have the chil-
dren complete the tables and then tear out the worksheets, ..
line them up and study them. On Worksheet 71, they an-

- swer questions about the information‘on Worksheets 68, 69,

>

and 70, The purpose here is to have the ch11dren see that
these graphs show an increase in the humidity reading be-
fore the r‘ainstorm ahd a. decrease after the storm, ‘ '

You will not1ce that the graphs indicate that the hum1d1ty
contmues to increase ‘briefly after the rain begins.
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worksheet 68 . Worksheet 69
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"l complete the tabie. h ) P | Complete the table. -
B ,\.Q,FF-« ze‘.ﬂ- .
~ B e IR N RN EA R T TR EINNNNHEEOE
=gl * ) ~ =T a5 8168
. B3l 1ot ¢ : 3 DINSININGEZE
. 2 ; 2 .
< S r—t :
. ! . ‘
: T teiels|sisisis|sls(s|s]s - gi8lgiglgisigig|sislgls
e ';' Hjunjlo|nlwiojol~lali~ialo a HlunloIn|nloa]o -.-' al - é; )
- 3 2 vt f vt I o ~ 5 ot} oo | oon ] .
. = 5" ! -
©» -
= L . -
. L. f 2] 2 / )
& v, ~ = o
* & é . - -~
5 / . £ At : -~
] ~ A B i
; . A . o = S O . N
2 , - = . s : E po
Pw‘ R . “'E [ . Eg . EE.’ <R N € 9
3 \ N - i iR
- b - m - [l
L © N . &
- © |
. N : ‘%/L‘ = ~ 7
p . . )
* : R L] \ n
. . . , . .
vy g8grRERrRe8ggee° ‘ 888R8B9gge-°
. < Ay gpruny - Y K yprung
L} - |
il
. b‘:‘v . Fd . ' S
. . 53
. . ’ 12 F' 4
. v -
. - . \
3 ‘ - E] \/



“ - x " . o el E X
-x . - . + Kl w -
K NS . . . X - i ) . s
- LY . * - v . - . N ,
s ' : . v R l
- * - ® » - A
. - ¢ . - . - ‘3 i .
P o ’ ; . . 5 )
. Ed ~ A * : - o
* * - ~ *
’. * € . N ' . - . . R . . . . v . v
. \ . . I3
) * T uted Y3 1))y -ujea ayy Il1oJaq dn . < ,
. ° " . IUIM A Ipruny c_: SUM0) o_: Jo ey -°g v . . -
. 6 dn . . : Juom, 43 ppruny . . - : e -
. , Ay uiwd ayy 493w E.Sb..:_n ur L ' -
W 6 an. « 0 Jam- £ 1P Funy gq . - L. . )
- ' oWy upet au3 193w " jaodpio Ul c9 - }
* @ dan - juem A3jpuny . " K
.. . . sy, ujus o_: 197)e UMOIIIIN Ul S - T H
o . . NHOO @ ) “juem A3 1pruny ay; . )
P m - uged Yy o..o.:x_ sumo) c_: Jo 11w ur -y & . -
hl N - - 3 . .
NMOd . Eos Kyrpruny * o . . .
~ Yy -uted Yy o.:Con yonl umoryduUIg Ul g ] N . - '
. NNOT @ juom A3ipruny ’
» 2: uted ayyp atojag 3sn{ ilodpio ur -2 . & - -~ -~
’ < = * NWOT @ jusn Aypruny ' ; : - .. :
mm E ay) uful ay) 910J9q Isnf UMOILTIK ur v - o,
g% - €2
’ w..Un. *a8ed sjy) uo w..oswzc 1931100 3Y) PUNQIP SIAIND -PITO[D MwIQ . . v . . 2
\.. = ‘0L PUR 69 °89 919aYsHJIOM hv:.m A - . . 1 <
\ i ’ B . 4 ' . .
B \ - A s N i R . -
* 1 .0 Py I — - . b
1 e ] o c v -
: : i 00:¢ | € 2.L 21110t 68 L 9 S . .
¢ 69 | ooz T T ° : . ' .
e N o Rt anns - .O . M
. . S8 T 00:% ; T o 3 4 . . . )
R N : °>N . -
. €6 W
b 4?0\], of - , i ) ' . .
~.. [} L. T = | . - , P
1 Qm P Ovm , v -
L. T *losE . ; : :
. g = . \
, . N . - . 4 i
. d 5}4\%R4 e z|.09%< <
1 g . L Nv oL .
. . = oL Jos . x R «“
, .o M. " . 06 ™ ' . \ . )
Y - A =] Al > >
- . " - L oL \.,O%\\ e e R
@ e - - - - -, . )
) T © el u__::.oz . ) o ) . o \
> . ~ { A3ipgunyg ; . . . ,
~ B »u.w =, ¥ a L
. v . u‘unew'm .mw\\\..,\\\!\\.\ > N i o . 6 )
e . V== ) - e
‘.w T o S uwoARUIQ J0J ydudy A3 §piurniy, o . OB
P T EEE \ i , : : . . o)
Lo . el . N w
« ‘ . . > R . . 1 1H
' .n - e ] . ~ . L M * ~ N Ev.,



e o o R - - N
...1‘, < v 2 ..3” -
IR
LML
BRIV ILILR -

R .
> N
. A
£ 4 N
. ¥ i
“ i R e
: =
N
. AT
. —
.4l¢
» ;
, .
o %
- - ’
- -
12 N ¢ .
v
pY , . * .t <
. 3
1]
.

g
v
.
IC

Unit. 20, Lésson 15
-t

Q

H
i
]
-
A ruText provided by Eric

B
v
v
o
Ko
4
N




) ot . A o ’ u, . .f . e - .
A . ) Spugods Qg ul suan} Jo JoqunN

- -
/

) T [ AN ; I T - - — ,

™y f

- i

‘ “
1 ‘- . ¢
.W v .
| - ul
) .” P ¢ * -
N i
‘u... - ' . .
- « . .

. ..o o 1. , . i i : )
- i Y w ' . N ! 4 - > . . \\ .. < « O.—“

P N
o

]
anoy Jod sa[lw ur pasds puip’

" ydein peads pury |

-

..Unit. 20, Lesson 17




. Unit 20, _f;essoﬁ 19

D

7
/
P
L7
N\ A

S
A

g’

69
— :ga-uﬁ;-;
70
P
//’/Jéo

|- #Jga*_%r_

5
//V
o

&
%
-

e

yd
//
e
-
ed

/S
/
e
v

/
//
-~

/
A
//

P

T

\

vl

Humidity Graph

O
AN

A

7¢z>i?(/2/1;/
-

/

T

/

*

-

i - et e vt i et T e

o ,wﬂﬁvmou m~=QIWﬁ§\W:m %hv.:ookwon ovzohommﬁm

TE_.O I ¥ O N =0 o6 ® & 6 B g o

0.5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 55

w"

Dry-bulb reading

121

Ty

ne—

-

129 _




